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AT THE BEGINNING OF 

the twentieth Century 
physicists who aspired to understand the 
machinery of the cosmos ended up creating devices for 
burning civilizations. And now the Faustian bargain has appeared 

again, at the end of the century and millennium, promising the grail of 

knowledge to a new kind of scientist — the computational biologist. 

“Applied evolution” is what Kevin Kelly calls this whole new way of 

applying nature’s magic tricks to human needs. The time has come for 

people outside the artificial-life labs in New Mexico, Michigan, and 

Massachusetts to understand the coming biological revolution. 

Computational biology is related 
to — but goes beyond — conven- 

tional bio-engineering, because it 

aims to discover the processes by 
which the evolutionary drive 

works its magic, then to apply 

those powers in an amplified, ac- 
celerated, focused manner. 

Life is a certain kind of pattern, a 

pattern-reading and pattern-mak- 
ing pattern; whether that pattern 
is incarnated in DNA or instanti- 
ated in computer algorithms, the 
principles that cause complex 

forms to evolve from simpler ones 

seem to apply to silicon as well as 
carbon. The scientists who crack 

evolution’s code will have opened 
the portals to powers far greater 

than the energies at the heart of 
the atom. 

It looks as if something even more 
powerful than thermonuclear 
weaponry is emanating from that 
same, strangely fated corner of 

New Mexico where nuclear physi- 

cists first knew sin. Those who 

follow the progress of artificial- 
life research know that the effects 
of messing with the engines of 
evolution might lead to forces even 

more regrettable than the demons 
unleashed at Alamogordo. At least 

nuclear weaponry and biocidal 
technologies only threaten life on 
Earth, and don’t threaten to con- 

taminate the rest of the universe. 

That’s the larger ethical problem 
of a-life. The technology of self- 
replicating machines that could 

emerge in future decades from 
today’s a-life research might es- 

cape from human or even terres- 
trial control, infest the solar sys- 

tem, and, given time, break out 

into the galaxy. If there are other 

intelligent species out there, they 

might not react benevolently to 
evidence that humans have dis- 
persed interstellar strip-mining ro- 
bots that breed, multiply, and 
evolve. If there are no other intel- 
ligent species in existence, maybe 
we will end up creating God, or 

the Devil, depending on how our 
minds’ children evolve a billion 
years from now. The entire story 

of life on earth thus far might be 
just the wetware prologue to a 

longer, larger, drier tale, etched in 

silicon rather than carbon, and 

blasted to the stars — purposive 
spores programmed to seek, grow, 
evolve, expand. That’s what a few 
people think they are on the verge 
of inventing. 

Scenarios like that make the po- 
tential for global thermonuclear 

war or destruction of the biosphere 
look like a relatively local prob- 
lem. Biocide of afew hundred thou- 
sand species {including ourselves} 
is one kind of ethical problem; 
turning something like the Alien 
loose on the cosmos is a whole 
new level of ethical lapse. 

The human species has precious 
little time to gain the wisdom nec- 

essary to handle the knowledge 
scientists have discovered. Artifi- 

cial life is too important to remain 

ARTIFICIAL LIFE, or a-life, 

is the study and creation of 

human-made systems that 

behave like living systems. 

The artificial organisms 

midwifed by a-life re- 

searchers can exist in pots 

of chemicals or within the 

silicon maelstrom of a 

computer or robot. Like 

real organisms, they 

display independent behav- 

ior, often as a result of 

evolution, which can be 

produced by a digital 

version of natural selec- 

tion. There are two points 

to doing artificial life. First, 

we will gain a better 

understanding of nature, of 

life itself. Second, we can 

create a powerful new 

technology based on 

nature’s most ingenious 

product — living organ- 

isms. The eventual benefits 

of artificial life are limited 

only by imagination: self- 

reproducing factories, 

microscopic disease-killing 

machines, a menagerie of 

lifeforms performing useful 

functions. —p. 34 

an esoteric specialty. The time to 

think about what it might mean is 
now, while we still have a choice. 

Military applications of autono- 
mous, self-reproducing robots 

might lead to worse fates than 
mere annihilation. There’s some 
question about whether it is ever 
possible to put knowledge back in 
the bottle, but there is no question 



_ NATURAL SELECTION is a 

very grim natural reaper. 
_. Darwin made the bold claim 

~ that, at the very heart of 

evolution, many small dele- 

tions in bulk — many small 

wanton deaths — feeding on 

the throwaway optimism of 

minor variation, could, in a 

counterintuitive way, add up 

to something truly new and 
meaningful, In the drama of 
traditional selection theory, 
death plays the star role. It 

works singlemindedly by — 
attrition. It is an editor that 

knows only one word:No, 

~ giving birth to the new in 
_ cheap abundance. It too 

Variation cranks out dispos- — 

able maybes in bulk, which 
are immediately mowed 

down by death. Bulk medioc- 
rity is dismissed by wanton 

theory goes, this duet pro- 
duces a Yes!—a starfish, 
kidney cells, or Mozart. On 
‘the face of it, evolution by 
natural selection is still a 
startling hypothesis. 

_ Death gives room for the 
__ new, it eliminates the ineffec- 

tive, But to say that death 
causes wings to be formed, or 

eyeballs to work, is essentially 
wrong. Natural selection 

merely selects away the 
deformed wing, the unseeing 

eye. “Natural selection is the 

editor, not the author,” says 

Lynn Margulis. What, then, 
authors innovation in flight 

and sight? —p. 4 

: Variation counterbalances the 

_one-note song of death by = 

knows only one word: Maybe. 

death. Occasionally, the 

RAY WOULD CHEERFULLY 

admit the limitations of his 
system — he noted that 
several magnitudes of in- 
creased computer power 
would be required to support a 
system to evolve more com- 

plex creatures, one that could 
support life forms with the 

equivalents of both DNA and 

RNA, for instance, or multicel- 

___ lular organisms, But in a sense 
____ Tierra had already accom- 
____ plished one of Ray’s prime 

goals — the beginnings of a 
shift in perception caused by a 

successful implementation of 
open-ended artificial evolution. 
An indication of this came in 
the August 27, 1991, edition of 
the New York Times, declaring 

_ that, on the heels of Tierran 

evolution, “A new round of 

debate has developed.among 

scientists as to where the 

dividing line between life and 

non-life may lie.” A debate 

_ long anticipated by the propo- 
nents of artificial life. 

Tom Ray had an additional 

viewpoint on the ability. of 

Tierra to evolve the workings. 

of biology from a digital soup: 
“The conclusion | draw from 
it,” he says, “is that virtual life 

is out there, waiting for us to 

create environments for it to 

evolve into.” —p. 22 

that we still have time to make 

creasingly intelligent, interstellar 
lifeforms that we are about to cre- 

E.T. than on the Alien. 

sure that the self-reproducing, in- 

ate are more closely modeled on 

Co-evolution might turn out to be 
_ asimportant as Stewart Brand sus- 
pected when he started this maga- 
zine. One thing that the a-lifers 

_and the post-Darwinian theoreti- 
cal biologists have agreed upon is 
the importance of the role of coop- 
eration. Competition for re- 
sources, reproductive competition, 

biological weaponry and defenses, 
are the most important active ele- 
ments of traditional Darwinian 

_ evolution theory. The new picture 
emerging from biology has de- 
moted competition and promoted 
cooperation. It turns out that sym- 
biosis and other cooperative ar- 

- rangements have far greater evo- 
lutionary leverage than old-fash- 
ioned “survival of the fittest.” Do 
we need to rethink the way the 
world of political power is being 
transformed, now that we have 

alternate evolutionary models? Is 
cooperation a possible new para- 
digm for those who would retool 
the American defense and intelli- 
gence establishments? Revamping 
the military-intelligence commu- — 

nity is another theme of thisissue. 

Can our largest and most deadly 
collective institutions co-evolve 
along with our new understand- 
ings? re 

_ The future of artificial life on earth 
and beyond isa very big, very theo- 

retical. topic. The future of the 
military and intelligence appara- 
tus is closer to home, but it is still 
ona larger-than-human scale. The 
matter of why and how to help 
other suffering beings brings the 
whole story right down to the place 
where you and I live our daily 
lives. Ram Dass, Mirabai Bush, — 
Wavy Gravy, and others show us 
how they do it, and give us solid 
pointers about how we can go 

about putting compassion into 
action in our own lives. 

Artificial Life to Army Green to 
Compassionate Action. That’s this 
issue’s trajectory. The poet- 

songwriter Robert Hunter puts it 

this way: 

Small wheel turn by the 
fire and rod. 

Big wheel turn by the 
grace of God, 

Every time the wheel turn 

‘round 

Bound to cover just a little 

more ground, 

—Howard Rheingold 
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The Emergence of Postdarwinism 

64 
BY KEVIN KELLY 

T IS TOTALLY WRONG. It’s wrong like infectious medicine was wrong 

before Pasteur. It’s wrong like phrenology is wrong. Every major tenet of it is 

wrong,” says the outspoken biologist Lynn Margulis about her latest target: 

the dogma of darwinian evolution. 

Margulis has been right about what is wrong before. She shook up the world 

of microbiology in 1965 with her outrageous thesis of the symbiotic origin of 

nucleated cells. To the disbelief of the traditionalists, she claimed that free- 

roaming bacteria cooperated to form cells. Then in 1974, Margulis again rattled the cage of biology by 

suggesting that atmospheric, geological and biological processes on Earth are so interconnected that they 

act as a single living, self-regulating organism — Gaia. Now Margulis is denouncing the modern frame- 

work of the century-old theory of darwinism, which holds that new species build up from an unbroken 

line of gradual, independent random variations. 

The stigma of disagreeing with Dar- 
win is so indelible that every scientist 
I’ve met who had anything remotely 
contrary to say against darwinism 
began with this short pledge of alle- 
giance: “I am not an anti-evolutionist 
or a Lamarckian. | think that Darwin 
was basically right, but...” and 
then goes on to point out the prob- 
lems Darwin ignored. 

The antidarwinism stance is a very 
sensitive one, because ultimately its 
dissatisfaction stems from the same 
inadequate explanations that fuel 
creationism. Creationists and dissent- 
ing evolutionists differ in a funda- 
mental way, however, in that while 

the evolutionists celebrate change 
over time while searching for more 
refined mechanics behind it all, cre- 

ationists specifically challenge the 
notion of significant change by any 
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means. The demerits which any taint 
of creationism can bring to a scien- 
tific reputation, coupled with the 
intimidating genius of Darwin, have 
kept all but the boldest iconoclasts 
from doubting darwinian theory 
in public. 

Yet, at the slightest scratch, doubts 

about the official big picture of evo- 
lution surface in private conversa- 
tions among scientists. Recently 
neodarwinism — the modern syn- 
thesis of Darwin’s natural selection 
and Mendel’s genetics — has been 
in a healthy turmoil over the large- 
scale dynamics seen in the fossil 
record. At the same time, challengers 

to neodarwinism have been standing 
up in a number of fields within and 
outside of biology. Microbiologists, 
geneticists, theoretical biologists, 
mathematicians, and computer 

scientists are saying there is more 
to life than Darwin. They do not 
reject Darwin's contribution; they 
want to move beyond it. They are 
the postdarwinians. 

Unlike the creationists, the postdar- 

winians can’t offer a firm alternative, 
or even a firm divine story. They 
have circumstantial evidence that 
darwinism is less than the super- 
theory it is billed as. They roll out 
evidence as to why the theory fails. 
They point to interesting experiments 
that suggest alternatives. Mostly, 
they harbor strong scientific hunches 
of a new direction. But the post- 
darwinians have no overarching, 

falsifiable grand theory. In that 
sense, there’s no contest with dar- 

winism, because at the very least, 

darwinian natural selection offers 
a tool: a grand force that works 



The next three articles, about artificial life and its consequences, might be the most important words we've published. The first piece, 

by former WER editor Kevin Kelly, presents strong evidence that much of what we have believed about our species’ past history might be 

wrong. The second, by author and longstanding WER contributor Steven Levy, is an excerpt from Levy’s new book, Artificial Life (Pantheon, 

1992), about a computer universe where patterns of information compete, combine, and evolve, perhaps en route to growing the silicon suc- 

cessors to human life. The third article, also by Levy, comes from the part of his research that did not end up in his book — conversations 

with researchers who fear they are on the verge of radically altering the future process of evolution. 

Darwin’s original theory created a fuss because it changed the way humans thought about human nature. A lot of cultural baggage about 

nature red in tooth and claw, heartlessly competing for resources, ruled by blind chance and combat, competing gene-carriers in the socio- 

biological free market, came along with Darwin’s theories. But what if Darwin was wrong about certain details of evolutionary theory we 

use as the basis of some of our dominant social, political, and economic theories? 

Kevin Kelly is in his second year of a heroic foray into heretical dimensions of logic, computer science, and biology, in quest of emergent 

phenomena. His book (to be published by Addison-Wesley in 1993) will present a more expanded version, but this article clearly presents 

the outlines of his new picture of how evolution works. You don’t have to be a biologist to feel the hair standing up on the back of your 

neck as Kevin unfolds new ways of understanding the nature of life. —-Howard Rheingold 

throughout the entire realm of biol- 
ogy. Neither Lynn Margulis nor any 
other postdarwinian denies the true 
ubiquity of natural selection. What 
stirs their fancy is the remarkable in- 
completeness of general darwinian 
theory. In the journal Science, John 

Maynard Smith, a British don and a 
highly regarded darwinian evolu- 
tionist, replied to Margulis’ heretical 

denouncements of neodarwinism: “I 
think she is often wrong, but most of 

the people I know think it’s impor- 
tant to have her around, because 

she’s wrong in such fruitful ways.” 

Is Darwin wrong? Or are Lynn 
Margulis and others wrong 
“fruitfully”? 

I think neodarwinism is wrong by 
virtue of what it omits and by what it 
incorrectly emphasizes. In this survey 
I present a collection of intriguing, 
perhaps (with a nod to Lynn Margu- 
lis) even bombastic views of the 
other forces that drive evolution. 
I begin, as all modern biologists 
must, with Darwin. 

The Orthodoxy 
The sheer brilliance and power of. 
Darwin's theory was recognized im- 
mediately upon publication in 1859. 
The theory attracted both great and 
small minds. While the scientifically 

inclined of that day absorbed his 
ideas at once, and the popularizers 
next, the most stellar naturalists, 

geologists, and biologists of Darwin's 
time hesitated (despite Darwin’s 
constant badgering) to accept his 
general theory in full. They accepted 
his transmutation theory —“descent 
with modification,” or the gradual 

transmutation of new species from 
pre-existing species. But they re- 
mained skeptical of his selectionist 
reasoning — that tiny random im- 
provements were all there was to it 
— because they felt Darwin’s expla- 
nation did not accurately fit the facts 
of nature, facts with which they were 
intimately familiar in a way that is 
rare today, in this era of specializa- 
tion and indoor laboratories. But 
since they could offer neither com- 
pelling disproof, nor an alternative 
theory of equal quality, their forceful 
criticisms were buried in correspon- 
dence and scholarly disputes. 

Yet neither could Darwin offer any 
provable, concrete mechanism by 
which this proposed natural selec- 
tion would take place. He was igno- 
rant about genes, for starters. Lesser 

critics of darwinism, both religious 
and scientific, had a field day dur- 

ing the first fifty years following the 
publication of Darwin’s tour de 
force. Those decades were ripe 

with alternative and supplemental 
theories of evolution. Almost every 
radical evolutionary conviction cir- 
culating today has as its source 
some thinker back then. 

One of those early alternative theo- 
ries was the new science of genetics. 
Spurred by the simultaneous triple 
rediscovery of Gregor Mendel’s 
work with peas, a number of na- 
turalists began to study the role of 
heredity within the larger scope of 
evolution. The findings of Mendelian 
genetics at the turn of the century 
first seemed incompatible with 
Darwin’s theory. The Mendelians 
were not finding the incremental, 

inheritable change that Darwin hy- 
pothesized. The changes they traced 
were inevitably due to rare, drastic, 

visible leaps — the “sports” that 
animal breeders are so fond of — 
not the invisible, common, slight al- 

terations that Darwin had predicted. 
Furthermore, as far as they could see, 

these common minor mutants were 
uniformly detrimental. Among the 
most prominent of these pioneers 
(and critics of Darwin) was Gregory 
Bateson’s father, William Bateson, 

who named his son after the monk 
Gregor Mendel, and who coined the 
name of the entire field: genetics. 

No one was more sensitive to the 

27 GATE5 ROAD —— SAUSALITO, CA 94965 5 



weaknesses of darwinian theory than 
Darwin himself. As an example of 
trouble, Darwin volunteered the as- 

tounding multifaceted sophistication 
of the human eye. (Every critic of 
Darwin since has also used his ex- 
ample). The exquisite design of in- 
teracting lens, iris, retina, etc. seems 

to defy the plausibility of Darwin’s 
“slight, incremental” chance im- 
provements. As Darwin wrote to his 
American friend Asa Gray, “About 
the weak points I agree. The eye to 
this day gives me a cold shudder.” 
The difficulty Gray had was imagin- 
ing how any portion of an unfinished 
eye, a retina without lens or vice ver- 
sa, would be useful to its possessor. 
Since nature cannot hoard innova- 
tions (“Hey, this will come in handy 
in the Cretaceous!”), every stage in 
development must be immediately 
useful and viable. Even clever hu- 
mans can’t design in such a consis- 
tently demanding manner; break- 
throughs have to work perfectly the 
first time. Therefore nature appears 
superhuman in its ability to create. 

Imagine, says Darwin, that we ex- 
trapolate the tiny microevolutionary 
changes we see in domesticated 
breeding — a pea with extra-large 
pods made larger, or a short horse 
bred shorter. Imagine if we extend 
those slight changes caused by selec- 
tion over millions of years, adding 
up all the minute differences until 
we see major change. This is what 
makes coral reefs and armadillos out 
of bacteria — accumulated micro- 
change. Darwin asks that we extend 
the logic of microchange to cover the 
grand scale of Earth and Time. The 
argument that natural selection can 
be extended to explain everything in 
life is a logical argument. But human 
imagination and human experience 
know that what is logical is not al- 
ways what is so. To be logical is a 
necessary, but insufficient, reason to 

be true. Every swirl on a butterfly 
wing, every curve of leaf, every spe- 
cies of fish is explained by adaptive 
selection in neodarwinism. There 
seems to be absolutely nothing that 
cannot be explained in some way as 
an adaptive advantage. But, as Rich- 
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ard Lewontin, a renowned evolu- 
tionist, says, “Natural selection ex- 

plains nothing, because it explains 
everything.” 

The main problem with darwinian 
theory is that it is unproven. It is a 
startling hypothesis, first formulated 
in astounding detail by a genius, that 
seems to explain the major features 
of the biological landscape. The 
theory also seems to fit the fossil 
landscapes of the past in a rough 
way, and it seems to match the re- 
cently discovered mini-world of 
genetics and molecular apparatus. 
For all that, darwinism remains un- 

proven in three ways: 1) the specific 
biological mechanics by which dar- 
winism is supposed to proceed have 
not been worked out in sufficient de- 
tail (Darwin himself didn’t even offer 
a guess); therefore 2) it is impossible 

to rule out the role of other forces 
working to produce similar effects in 
evolution. Until 3) evolution is dupli- 
cated under controlled conditions, in 

the wild or in a lab, darwinism re- 

mains untested. In that sense, dar- 

winian evolution is more like history 
than science. Philosopher of science 
Karl Popper says bluntly that dar- 
winism (or any current evolutionary 
theory) is not a scientific theory at 
all, since it cannot be falsified. “Nei- 

ther Darwin, nor any Darwinian, has 

so far given an actual causal explana- 
tion of the adaptive evolution of any 

- single organism or any single organ. 
All that has been shown — and this 
is very much [sic] — is that such an 
explanation might exist that is to 
say, [these theories] are not logically 

impossible.” 

BEHBRHRHEBEHRHEEHREHEBRBHEHREES EB 

Postdarwinism 

Lately, I’ve talked to theoretical bi- 
ologists and read their papers and 
books. My doubts about the univer- 
sality of darwinism are quite com- 
mon, and old. Most heretical ideas 

in evolution have been explored by 
some respectable evolutionist of yes- 
teryear. At the same time, I’ve been 

hanging around pioneering comput- 
erists, attending their conferences 
and reading their papers. I’ve 

learned of their limited success in 
replicating nature as life or mind. 
The computationalists have shown 
us the true challenge, as well as the 

true difficulties, of conventional 

natural selection. A famous image 
from Darwin's Origin of Species, writ- 
ten over a century before the first 
computer contemplated 4 + 4, pre- 
cisely embodies the task of evolution 
in computerese: Evolution, Darwin 
said, “spends its hours scrutinizing 
the earth” for possible variations that 
work. This is none other than the al- 
gorithmic search, which lies at the 

very heart of computer science — 
the computational search for 
possible answers. 

My interests in nondarwinian evolu- 
tion processes began as I came to see 
that the methods the computational- 
ists were exploring could be thought 
of as varieties of evolution. For the 
most part, the “scrutinizing” meth- 
ods that computer hackers were mad- 
ly pursuing were ignored by biolo- 
gists. Most surprisingly, alternative 
approaches in both biology and com- 
puter science converged to a lively 
perspective — that of extrabiology, 
artificial life, synthetic ecology, radi- 

cal evolution — in short, one side of 

postdarwinism. To the utter scorn 
of naturalists, the major impetus 
for this postdarwinian convergence 
comes not only from a few maverick 
biologists, but also from mathemati- 
cians, physicists, computer scientists, 

and whole systems theorists — peo- 
ple who couldn't tell the difference 
between Cantharellus cibarius and 
Amanita muscaria if their lives de- 
pended on it. 

Postdarwinism is not about the de- 
nial of evolution, nor the demise of 

natural selection. Accumulative, con- 

tinual change — however one wishes 
to define that — is beyond doubt (at 
least mine) at the core of biology 
and, further, of all modern thought. 

Darwin was mostly right, as far as 
he went. He merely didn’t go far 
enough. Postdarwinism, as I present 
it here, is not creationism, nor raw 

Lamarckism, nor mysticism. Post- 

darwinism is a gathering of some 
mechanisms beyond natural selec- 
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clutch of one well or the other. 

tion thought to drive evolution in 
ways that natural selection alone 
cannot. If there is a motto, it should 

be “Natural selection is not enough.” 

The Second Example 
Classical evolutionary theory is 
wrapped up in the dilemma of hav- 
ing only one example, happening 
chiefly in the past, and being, by 
definition, imperceptible to observa- 
tion because of its slightness and 
slowness. Without a second example 
of evolution, it becomes immensely 

difficult to present it in a form that 
is falsifiable. 

Computer models of life, so realistic 
that researchers optimistically call 
them artificial life, are the first hope 

of a second example of evolution. 
The holy grail of artificial-life re- 
searchers is self-perpetuating, au- 
tonomous creatures growing and 

evolving in coevolutionary habitats. 
For the foreseeable future, that 

dream will be a bust. But in their 
quest to build ever more lifelike 
models, a-life researchers will prob- 

_ The Entrapment of Form 

Certain forms, such as spirals, arise in nature 

because they reflect the constraints of the mate- 

rial they are born in. On this hypothetical ‘‘land- 

scape,’ down means “easier to do physically.” 

Whenever natural selection takes an organism a 

step in the direction of a spiral, the form is 

virtues too, and creates its own basin. An organism exploring 

— fs mathematical efficiency of the 
' spiral. The form becomes a well into 

whose basin an organism falls. Straightness has its 

the saddle between the two basins will sooner or later fall into the 

rewarded so overwhelmingly that, 

whatever other tradeoffs are 

at hand, the organism's 

form gives in to the 

ably settle many of the unproven is- 
sues of evolution — technical points 
such as the limits of natural selection, 

the reliability of fossil records, the 
necessity of isolation for speciation. 
Because they are not setting out to fix 
biology and don’t give a hoot wheth- 
er Darwin was right or wrong, the 

computerists can ask, and (some- 
what) answer, the questions no one 
else will — like, What if death is ca- 

pricious? Or, What if there was sex 
from the beginning? Or, What if 
there were no extinctions? Biologists. 
will fight it, but in the end persua- 

sive proof or disproof of darwinism, 
and a second example of life, will 
both come from this unlikely 
abiological source. 

So far, the bet would have to be that 

computers disprove the monopoly of 
darwinism. All around the world, 

long-term observations of evolving 
populations in the wild continue: 
snails in Tahiti, fruit flies in Hawaii, 

finches in the Galapagos. Every year 
that these studies go on, there is a 
better chance that scientists can un- 
equivocally demonstrate long-term 
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evolution in action in the field. 
Shorter-term studies using bacteria, 

and recently meal moths, show inter- 
esting results in the lab. One can thus 
demonstrate — in the wild, on farms, 

and in computers — that one can get 

emergent change by summing up 
the steady work of incremental 
deletions of the unfit. 

But so far, all the evidence points 
to severe limits for this extrapolated 
microchange. Despite the ongoing 
studies of living animals evolving 
their forms, we have witnessed no 

new species’ emergence in the wild 
in recorded history. Also, most re- 
markably, we have seen no new 
animal species emerge in domestic 
breeding. That includes no new 
species of fruitflies in hundreds of 
millions of generations in fruitfly 
studies, where both soft and harsh 

pressures have been deliberately 
applied to the fly populations to in- 
duce speciation. And in a-life, where 

the term “species” does not yet have 
meaning, we see no cascading emer- 
gence of entirely new kinds of vari- 
ety. In the wild, in breeding, and in 
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artificial life, we see the emergence 

of variation; but we also clearly see 

the limits of variation narrowly 
bounded, and often bounded within 

species. No one has yet witnessed, 
in the fossil record, real life, or com- 

puter life, the exact transitional mo- 

ments when the system of evolution 
pumps its complexity up to the next 
level. There is a suspicious barrier 
in the vicinity of species that either 
holds change back or removes it 
from our sight. 

As the French evolutionist Pierre 
Grasse said, “Variation is one thing, 

evolution quite another; this cannot 

be emphasized strongly enough. ... 
Mutations provide change, but not 
progress.” Change without progress 

would fairly describe a world with 
only natural selection. So while natu- 
ral selection may be responsible for 
microchange — a trend in variations 
— no one can say undisputedly that 
it is responsible for macrochange — 
the creation of an unexpected novel 
form and progress toward increas- 
ing complexity. 

Most critics of natural selection 
concede that Darwin got “survival 
of the fittest” right. Natural selection 
means the destruction of the unfit. 
Once fitness is created, natural selec- 

tion is peerless for winnowing out 
the duds. But creating something 
useful is the bugaboo. What darwin- 
ian theory neglects is a plausible ex- 
planation for the origin of fitness. 
Where does fitness come from before 
it is selected? In the popular rendi- 
tion of darwinism today, the origin 
of fitness is credited to random var- 
iation. Random variation in the gene 
produces a random variation in the 
developmental growth of the organ- 
ism, which every now and then be- 

stows increased fitness on the whole 
organism. Fitness is generated 
randomly. 

The question comes down to wheth- 
er random variation is sufficient to 

produce the steady line of successes 
that neodarwinism demands. Given 

that natural selection weeds out all 

the uncountable failures, and’ that 

there is uncountable time, can ran- 
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dom mutation generate the unbroken 
series of needed winners? Darwin- 
ian theory has the sizeable burden of 
proving that the negative, braking 
power of selective demise, coupled 
with the blind chaotic power of ran- 
domness, can produce the persistent, 

creative, positive drive toward more 
complexity we see in nature. 

Postdarwinism suggests that other 
forces are at work over time. Perhaps 
they are related to such influences as 
symbiosis, directed mutation, self- 

organization, plausible leaps, and al- 
gorithmic search. These mechanisms 
push life into new reorganizations 
and into new fitnesses. Together 
they form a community of factors 
supplemental to natural selection. 
Postdarwinian dynamics enhance 
and deepen the monolithic character 
of evolution. Deep evolution need 
not be any more mystical than natural 
selection is. Each alternative evolu- 
tionary force that I know about at- 
tempts to bolster the wimpy, creative 
side of natural selection. Think of 
each dynamic — symbiosis, directed 
mutation, hopeful monsters, self- 

organization, the algorithmic search 
— as a mechanism that will foster 
evolutionary innovation in a more 
realistic way, and better complement 
Darwin’s ruthless selection. 
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Symbiosis 

Symbiosis — the merger of two or- 
ganisms into one — was once thought 
to occur only in isolated curiosities 
like lichens. After Lynn Margulis 
postulated bacterial symbiosis as a 
central event in the formation of the 
ancestral cell, biologists found sym- 
biosis popping up frequently in mi- 
crobial life. Since microbial life is 
(and has always been) the bulk of all 
life on earth, widespread microbial 
symbiosis makes symbiosis funda- 
mental, both in the past and in the 
present. In contrast to the traditional 
picture of a population seething with 
tiny, random, incremental changes 
in their routine until they hit upon a 
stable new configuration, Margulis 
would have us consider the acciden- 
tal merging of two working simple 

systems into one larger, more com- 
plex system. As illustration, a proven 
system for oxygen transport inher- 
ited by one cell line might be married 
to an existing system for air exchange 
in another cell line. Combined in 
symbiosis, the two might form a res- 

piratory system unlikely to develop 
incrementally. 

For a historical example, Margulis 
suggests her own studies on the 
symbiotic nature of nucleated cells. 
These emerging cells did not have 
to reinvent, by trial and error over 

a billion years, the clever processes 
of photosynthesis and respiration 
worked out by several types of bac- 
teria. Instead, the membraned cells 

incorporated the bacteria and their 
informational assets as wholly owned 
subsidiaries working for the cells. 
They kidnapped the innovations. 

In some cases the genetic strands 
of two symbiotic partners may fuse. 
One proposed mechanism for the in- 
formational coordination needed for 
this kind of symbiosis is the known 
intercell gene transfer, which hap- 
pens at a terrific rate among bacteria 
in the wild. The know-how of one 
system can be shuttled back and 
forth between separate species. A 
new bacteriology views all the bac- 
teria of the world as a single geneti- 
cally interacting beast that rapidly 
absorbs and broadcasts genetic in- 
novations among its members. Inter- 
species gene transfer also occurs (at 
an unknown rate) among more com- 
plex species, including humans. 
Species of every sort are constantly 
swapping genes, often with naked 
viruses as the messengers. Viruses 
themselves are sometimes taken 
in symbiotically. A number of biol- 
ogists believe that large chunks of 
human DNA were inserted viruses. 

If true, the symbiotic nature of a cell 
provides a couple of lessons. First, it 

gives an example of a significant 
evolutionary change that lessens im- 
mediate benefits to the individual 
(since the individual disappears), in 
contradiction to darwinian dogma. 
Second, it gives an example of evolu- 

tionary change that is not amassed 



by slight incremental differences, 
also in contradiction to darwinian 
dogma. Routine symbiosis on a large 
scale could drive many of the com- 
plexities in nature that seem to 
require multiple simultaneous inno- 
vations. It would provide evolution 
with several other advantages; for 
instance, it would exploit the power 
of cooperation, rather than compe- 

tition exclusively. At the very least, 

cooperation nurtures a distinct set 
of niches and a type of diversity 
that competition cannot produce — 
such as lichens. In other words, it 
unleashes another dimension in 
evolution. Also, a small amount of 

symbiotic coordination at the right 
time could replace an eon of minor 
alterations. In one mutual relation- 
ship, evolution could jump past a 
million years of individual trial and 
error. Perhaps evolution could have 
discovered nucleated cells directly, 
without symbiosis, but it might have 

taken another billion years, or five, 

to do so. Lastly, symbiosis recom- 
bines widely diverse know-how 
separated in life’s divergent gene- 
alogy. The picture to keep in mind 
is the diagrammatic tree of life, 
with ever-dividing, ever-spreading 
branches. Symbiotic alliances bring 
divergent branches of the tree of life 
together again, to intersect. Evolu- 
tion, charted with symbiosis includ- 

ed, may resemble a briar patch more 
than a tree — the Thicket of Life. If 
the Thicket of Life is sufficiently 
tangled, it may require a rethink- 
ing of our past and future. 

Directed Mutations 

Natural selection is a very grim na- 
tural reaper. Darwin made the bold 
claim that, at the very heart of evo- 

lution, many small deletions in bulk 
— many small wanton deaths — 
feeding on the throwaway optimism 
of minor variation, could, in a coun- 

terintuitive way, add up to some- 
thing truly new and meaningful. In 
the drama of traditional selection 
theory, death plays the star role. It 
works singlemindedly by attrition. 
It is an editor that knows only one 
word: No. Variation counterbalances 

Selection’s Straitjacket 

arrow Is time) microevolution keeps a species (the meandering black line) 

exploring alternatives, but only within a confined space (as represented 

by the circle at the right end). Over time, the bounded domain forms a 

channel (pictured as a cylinder) that represents the species’ remarkable 

multi-million-year stability. 

The constraints on raw natural selection allow a species to wander within 

a vague range of possibilities. At any given moment in history (the gray 
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the one-note song of death by giving 
birth to the new in cheap abundance. 
It too knows only one word: Maybe. 
Variation cranks out disposable 
maybes in bulk, which are immedi- 
ately mowed down by death. Bulk 
mediocrity is dismissed by wanton 
death. Occasionally, the theory goes, 
this duet produces a Yes!— a star- 
fish, kidney cells, or Mozart. On the 

face of it, evolution by natural selec- 
tion is still a startling hypothesis. 

Death gives room for the new, it 
eliminates the ineffective. But to 
say that death causes wings to be 
formed, or eyeballs to work, is essen- 

tially wrong. Natural selection mere- 
ly selects away the deformed wing, 
the unseeing eye. “Natural selection 
is the editor, not the author,” says 

Lynn Margulis. What, then, authors 

innovation in flight and sight? 

Evolution theory, from Darwin 
on, has had a dismal record in deal- 

. ing with the origin of innovation. 
As his book title made clear, the 

question of the origin of species was 
the great riddle Darwin hoped to 
solve, not the origin of individuality. 
Where did new kinds of creatures 
come from? Where variation among 
individuals came from was not 
something he addressed. 

Genetics, which began as a distinctly 
separate field of science, did pay at- 
tention to variation and origin of 
innovation. Early geneticists like 
Mendel and William Bateson strug- 
gled with explanations of how vari- 
ations arose and were passed on to 
descending generations. Sir Francis 
Galton showed that for statistical 
purposes — the main bent of genet- 
ics until bioengineering came along 
— the propagation of variation with- 
in populations could be considered 
to have a random origin. Later, when 

the mechanism for heredity was dis- 
covered to be a code of four symbols 
strung on a long chain of molecules, 
the random flip of a symbol at a 
random point on the thread was easy 
to visualize as a cause of variation 
and easy to model in mathematics. 
These molecular flips are generally 
attributed to cosmic rays or ther- 
modynamic noise. A monstrous 
mutation, once implying freakish 
severity, was newly seen as simply 
a flip, a mere deviation from the 
average variation. It was not long 
before all variations in an organism 
— from freckles to cleft palates — 
were treated as statistical degrees of 
mutational error. Variation thus be- 
came mutation and “mutation” be- 
came inseparably compounded into 
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“random mutation.” Today, the term 
random mutation seems redundant: 

what other kind of mutation could 

there possibly be? 

The exact nitty-gritty origins of 
mutations and variations are still 
uncertain. We do know this: variation 

is emphatically not due to random 
mutation — at least not always; it 
has some measure of order. This is 

an old idea. As early as 1926, C. Smuts 

gave this genetic self-control a name: 
internal selection. 

The common scenario for internal 
selection allows the supposed ran- 
domness of cosmic rays to produce 
errors in the DNA code, which are 

then corrected by known self-repair 
apparatus in cells in a discriminate 
fashion — correcting some and pass- 
ing others. There is a high energetic 
cost to the correction of errors, a cost 

which must be weighed against the 
possible benefit of the variations. If 
the error occurred where it is prob- 
ably opportune, it stays; if it occurs 
where it is bothersome, it is corrected. 

For a hypothetical example, the Krebs 
cycle is the basic fuel plant in every 
cell of your body. It’s worked fine for 
hundreds of millions of years. There 
is simply too little to gain, and far 
too much to lose, in fiddling with it 
now. When a variation is detected 
in the code for the Krebs cycle, it is 

quickly extinguished. On the other 
hand, body size and body propor- 
tions might be worth tweaking; let’s 
leave that area open to variation. If 
this were how it worked, differential 

variation would mean that some ran-_ 

domness is “more equal” than oth- 
ers. One fascinating consequence of 

this setup is that a mutation in the 
regulatory apparatus itself could 
have a large-scale effect far beyond 
a mutation in the strings it governs. 

I'll get back to that later. 

Because genes interact and regulate 
each other so extensively, the genome 
forms a complex whole that resists 
change. Only certain areas can vary 
at all because most of the genes are 
so interdependent upon each other 
— almost gridlocked — that varia- 
tion is not a choice. As evolutionist 
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In this chart of 

life’s genealogy, time 

begins at the bottom 

with an ancestral organism 
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and runs up. A fork denotes 

speciation; one branch is a daugh- 

ter line, the other the mother line, which continues. The diagram on the 

left is the traditional tree of life. Once separated, family lines never re- 

unite. The diagram on the right is the postdarwinian thicket of life. Family 

lines that once diverged can reunite in symbiosis or lateral gene transfers. 

The resulting pattern resembles a circuit in its complex web of influences. 

Ernst Mayr puts it, “Free variability 
is found only in a limited portion of 
the genotype.” The power of this 
genetic holism can be seen in animal 
breeding. Breeders commonly en- 
counter undesirable side effects trig- 
gered when unknown genes are 
activated in the process of selecting 
for one particular trait. However, 
when pressure for that one trait is 
let up, organisms in succeeding gen- 
erations rapidly revert to the original 
type, much as if the genome sprang 
back to its set point. Variation in 
genes is quite different than we ima- 
gined. Not only is it non-random, 

and parochial, but it is difficult 

to come by at all. 

The evolutionary advantages of 
regulating mutation within localities 
of the chromosome are so convincing 
that most biologists accept it as a real 
possibility, even though watertight 
molecular proof is lacking. For one 
thing, it helps with the hoary prob- 
lem of monkeys pounding on type- 
writers to produce a sonnet of 

Shakespeare. Instead, by the miracle 
of genetic coordination, the monkeys 

work on a sophisticated machine that 
only prints bona fide words when 

the keys are hit. Change is confined 
among words rather than within 
words. This eases the strain of im- 
probability somewhat for this still- 
improbable feat. The limits imposed 
by genetic regulators do the same for 
the gene: they reduce the importance 
of chance. _ ; 

The impression one gets is of a high- 
ly flexible bureaucracy of genes man- 
aging the lives of other genes. Most 
astounding of all, the molecular evi- 

dence we have at hand shows that 
the same gene bureaucracy is fran- 
chised throughout life, from fruitfly 

to whale. For example, a nearly iden- 
tical homeobox self-control sequence 
(a master-switch gene which turns 
hunks of other genes on) is found 
in every vertebrate. 

So prevailing is the logic of non- 
_ random variation that I was at first 

flabbergasted by my failure to find 
any biologists working today who 
still believe mutations to be truly 
random. Their nearly unanimous 
acknowledgment that mutations are 
“not truly random” means to: them 
(as far as I can tell) that individual 
mutations may be less than random 
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— ranging from near-random to 
plausible; but they still believe that 
statistically, over the long haul, a 
mass of mutations behaves randomly. 
“Oh, randomness is just an excuse 
for ignorance,” quips Lynn Margulis. 

This weak version of non-random 
mutation is hardly even an issue 
anymore, but a stronger version is 

more of a juicy heresy. It says that 
variations can be chosen in a deliber- 
ate way. Rather than have the gene 
bureaucracy merely edit random 
variations, have it produce variations 

by some agenda. Mutations would 
be created by the genome for specific 
purposes. In a sense, the organism 
would direct mutations of its own 
making in response to environmental 
factors. Ironically, there is more hard 

A new bacteriology views all the bacteria 
of the world as a single genetically 

interacting beast. 
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theory Jean-Baptiste Lamarck. La- 
marck proposed a type of evolution 
in which changes acquired by an or- 
ganism during its attempt to survive 
are passed on to its offspring. Say a 
giraffe stretches its neck to reach tree- 
top leaves that other giraffes can’t. 
It passes that acquired character — 
a longer neck — on to its offspring, 
who now have an advantage. Be- 
cause there has been little to no evi- 
dence of Lamarck’s attractive theory, 
though many have tried to produce 
it, Lamarckism is a scientific no-no. 

Another molecular biologist, Barry 
Hall, published results which not 
only confirmed Cairns’ claims, but 

laid on the table startling new evi- 
dence. Hall found that his cultures of 
E. coli would produce needed muta- 
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lab evidence at hand for the strong 
version of directed mutation than 

for the weak version. 

According to the laws of neodarwin- 
ism, the environment, and only the 

environment, can select mutations; 

and the environment can never in- 
duce or direct mutations. In 1988 
Harvard geneticist John Cairns and 
colleagues published evidence of en- 
vironmentally induced mutations in 
the bacterium E. coli. Their claim was 
audacious: that under certain condi- 
tions the bacterium spontaneously 
crafted needed mutations in direct 
response to stresses in their environ- 

ment. Cairns also had the gall to end 
his paper by suggesting that what- 
ever process was responsible for the 
directed mutations “could, in effect, 

provide a mechanism for the inherit- 
ance of acquired characteristics” — 
a bald allusion to Darwin’s rival-in- 

tions at a rate about 100 million times 
greater than would be statistically 
expected if they came by chance. 
Furthermore, when he dissected the 

genes of these mutated bacteria by 
sequencing them, he found muta- 
tions in no areas other than the one 
where there was selection pressure. 
This means that the successful bugs 
do not desperately throw off all 
kinds of mutations to find the one 
that works; they pinpoint the one al- 
teration that fits the bill. Hall found 
some directed variations so complex 
they required the mutation of two 
genes simultaneously. He called that 
“the improbable stacked on top of 
the highly unlikely.” These kinds of 
miraculous change are not the kosher 
fare of serial random accumulation 
that natural selection is supposed to 
run on. They have the smell of design. 

Both Hall and Cairns claim that they 

have carefully eliminated all other 
explanations for their results, and 
stick by their claim that the bacteria 
are directing their own mutations. 
However, until they can elucidate a 
mechanism for the way in which a 
stupid bacterium can become‘aware 
of which mutation is required, few 
other molecular geneticists are ready 
to give up darwinism. 

Hopeful Monsters 
Although biologists are unconscious 
of it, there is another force at work 

preparing their receptivity to some 
kind of Lamarckian genetics. The 
force sits on their desks, inches from 

their minds: the unbiological miracle 
machine of a computer. 

Weare captives of our metaphors. 
The parallels of DNA and computer 
programming liberated biological 
inquiry from the worn ruts of Men- 
delian thinking. Now a cliche itself, 

the image of DNA as computer code 
breeds new traps. The myth of dis- 
embodied software is foremost 
among them. 

The kind of software you load with 
floppy disks is straightforward. If 
you alter the code (for the better, you 
hope) and you “execute” the pro- 
gram, it behaves as it will. There is 

nothing between what the code is 
and what it does, except the wiring 
of the machine it runs on. Software 
has no body. 

Biology is vastly different, though 
we tend to forget that. If we take a 
hypothetical hunk of DNA as soft- 
ware code, and alter it, there is a con- 

sequential body that must be grown 
before the effects of the alteration can 
manifest itself. The development of 
an animal from fertilized egg to egg 
producer may take years to com- 
plete; so the effect of that alteration 

can be judged differently depending 
on the stage of the growth. The same 
initial alteration of code can have one 
effect on the growing microscopic fe- 
tus and another effect on the sexually 
mature organism, if it survives that 
long. In every case, between the code 
alteration and the terminal effect 
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(say, longer fingers), there is a chain 
of intermediate bodies governed 
by physics and chemistry — the en- 
zymes, proteins, and tissues of life — 
which also must be indirectly altered 
by the software change. This vastly 
complicates mutational variation. 
Programming computers is no 
longer an adequate comparison. 

You were once the size of a period. 
For a brief time you tumbled about 
as a multicellular sphere, much like 

pond algae. Currents swept and 
washed over you. Remember? Then 
you grew. You became sponge life, 
tubular, all gut. To eat was life. You 

grew a spinal cord, to feel. You put 
on gill arches, in preparation to 
breathe and burn food with intensity. 
You grew a tail, to move, to steer, to 

decide. You were not a fish, but a hu- 

man embryo role-playing a fish em- 
bryo. At every ghost-of-embryonic- 
animal you slipped into, and out of, 
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you replayed the surrender of possi- 
bilities needed for your destination. 

To evolve is to surrender choices. 

To move ahead is to accumulate all 

the things you can no longer be. 

While evolution is inventive, it is 

also conservative, making do with 
what is available. Biology rarely 
starts over. It begins with the past, 
which is distilled in the development 
of the organism. By the time an or- 
ganism arrives at the end of its natal 
development, the millions of trade- 

offs it has incurred forever block the 
chance to evolve in certain directions. 
Evolution without.a body is limitless. 
Evolution with a body, wrapped in 

- development and prevented from 
retreating by its current success, 
is bound by endless constraints. 

To alter development early in the em- 
bryo is to fiddle with time. The ear- 
lier a mutation occurs in embryonic 

development, the more forcefully it 

will resound through the organism. 
This also loosens the constraints 
against failure, so the earlier the mu- 

tation in development, the less likely 
it will be workable. In other words, 

the more complex an organism be- 
comes, the less likely a very early 
change will survive. 

Early developmental change has 
the advantage that a small mutation 
can affect a suite of things ina single 
blow. An appropriate early tweak 
can invoke or erase ten million years 
of evolution. The famous Antenna- 
pedia mutant of the Drosophila fruit- 
fly is an example. This single-point 
mutation engages the leg-making 
apparatus of the embryo fly to build 
a leg where its antenna should be. 
The afflicted fly is born with a fake 
foot sticking out of its forehead — all 
triggered by one tiny alteration of 
code, which in turn triggers a suite of 
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evolution available. If you want the tech- 
nical reasons to doubt the party line, dig in 
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Darwin on Trial. Phillip E. Johnson, 
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nonselectionist evolution that reminds me 

of lists atheists make of “contradictions” in 
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“so what” of it all. Still, I owe the late 

author a couple of key ideas. 
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alternatives. 

Darwinism: The Refutation of a Myth. 
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sible Mutation of DNA. Douglas B. 
Lenat, 1980, Report No. HPP-80-27, 

Stanford Heuristic Programming 

Project. The most original thinking on 
alternative theories to darwinian evolution 
that I know about is compactly presented 
in this report. 

Symbiosis as a Source of Evolutionary 

Innovation. Lynn Margulis and Rene 
Fester, eds., 1991, Cambridge: MIT 

Press. This collection of recent papers ad- 
dresses the topic of protracted and intimate 
associations of different species, particularly 
those with a heritable symbiosis — exchange 
of DNA information — as a means of un- 
conventional (to theorists) evolution. 

Beyond Neo-Darwinism. Mae-Wan Ho 

and Peter T. Saunders, eds., 1984, Lon- 

don: Academic Press. Not many nondar- 

winian books are published within science 



other genes. All kinds of monsters 
can be hatched this way. Which leads 
developmental biologists to wonder 
if the self-regulating genes of an or- 
ganism might be able to tweak the 
genes governing these early suites in- 
to useful freaks, thus bypassing Dar- 
win’s incremental natural selection. 

When two chromosomes recombine 
in sex they do so, not in nakedness, 

but clothed inside a gigantic egg cell. 
The overstuffed egg has a great deal 
of say in how the genes are imple- 
mented. The yolky cell is chock-full 
of protein factors and hormone-like 
agents, and controlled by its own 
nonchromosomal DNA. The egg 
cell directs the chromosomal genes 
as they begin to differentiate, guid- 
ing them, orienting them, and or- 
chestrating the construction of their 
baby. It is no exaggeration to say that 
the final organism reproduced is 
partly under the control of the egg 

! 

cell, and out of the control of the 

genes. The state of the egg cell can be 
affected by stress, age, nutrition, etc. 
(There is one claim that Down’s Syn- 
drome, common in babies born to 

older women, happens because the 
two chromosomes responsible for 
the birth defect become physically 
entangled by lying so close to each 
other for so many years in the moth- 
er’s egg cell.) Even before you are 
born — indeed from the moments of 
conception onward — forces outside 
of your genetic information form you 
genetically. 

Hereditary information does not ex- 
ist independently of its embodiment. 
The origin of an organism’s inherit- 
able body, or morphogenesis, is due 
then to a partnership of nongenetic 
cell material and hereditary genes — 
body and genes. Evolution theory, 
and in particular evolutionary genet- 
ics, cannot understand evolution in 

full unless it remembers the compli- » 
cated morphology of life. 

Each égg cell, like most nucleated 
cells, carries several libraries of DNA 

information outside of the chromo- 
somes. Most disturbing to standard 
theory, the egg cell may be constant- 
ly swapping bits of code within itself, 
between the files of its in-house DNA 
and the files of inherited DNA. If in- 
formation in the house DNA could 
be shaped by the experience of the 
egg cell, then transmitted to the in- 
heritable DNA, it would transgress 
the stern Central Dogma, which 
states that in biology information 
can only flow from the genes to the 
cellular body — not vice versa. That 
is, there is no direct feedback from 

the body (phenotype) to the gene 
(genotype). We should be suspicious 
of a rule like this, Arthur Koestler 

points out, because “it would be 

the only example found in nature 
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merely permit a hint of, nondarwinian evo- 
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problems in neodarwinian theory from with- 
in the perspective of neodarwinism. This 
book does not abandon the orthodoxy, but it 
does help clarify what the debates are about. 
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Law Whyte, 1965, New York: George 

Braziller. An informed and bold speculation 
on the internal selection within the genome. 

Natural Selection and its Constraints. 
Oliver Mayo, 1983, London: Academic 

Press. This extremely technical book treats 
genetic constraints on natural selection 

very seriously. Mayo asserts that constraints 
create narrow boundaries for evolution. He 

also dabbles with some alternative theories, 

which he woefully concludes cannot replace 
the current accepted theory. 
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Richard Goldschmidt, 1940, New 

Haven: Yale University Press. Consider 
this the prime source of the hopeful-monster 
theory. I know it primarily by reputation, 

and have not yet read the copy on my desk. 

Steps to an Ecology of Mind. Gregory 
Bateson, 1972, New York: Ballantine. 
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familiar with this great book about the par- 
allels between evolution and the mind. 

The Strategy of the Genes. C. H. 

Waddington, 1957, London: George 
Allen & Unwin Ltd. The book that gave 

theoretical biology respect. Waddington 

wrestles with the influence of the gene’s 

agenda upon evolution. 

Natural Selection in the Wild. John A. 

Endler, 1986, Princeton: Princeton Uni- 

versity Press. Endler rounds up all known 

studies of natural selection in nature and 

dissects the methods and results rigorously. 

Unfinished Synthesis: Biological 

Hierarchies and Modern Evolutionary 

Thought. Niles Eldredge, 1985, Oxford: 

Oxford University Press. Eldredge, who 
co-authored punctuated-equilibrium theory, 
here pushes evolutionary theory further in a 
pioneering work on hierarchies of evolution- 
ary change. His perspective is strictly 

darwinian. 

Evolving Hierarchical Systems: Their 

Structure and Representation. Stanley 

N. Salthe, 1985, New York: Columbia 

University Press. In very general terms, 

Salthe outlines the large-scale abstractions 
at work in evolving systems. This is a book 
about the cybernetics of evolution. 
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of a biological process devoid 
of feedback.” 

There are two lessons in morpho- 
genesis. The first is that changes in 
an adult organism are triggered in 
embryos indirectly, through the en- 
vironment of the mother’s egg, as 
well as directly, by genealogy. There 
is plenty of room in this process for 
unconventional information flow 
from the cell (the mother’s cell) to the 
genes, via control factors and via in- 

tracellular DNA swap. As German 
morphologist Rupert Ried] puts it, 
“Neolamarckism postulates that 
there is direct feedback. Neodarwin- 
ism postulates that there is no feed- 
back. Both are mistaken. Truth lies 

which it dwells. Goldschmidt spent 
an unrewarded lifetime showing that 
extrapolating the gradual transitions 
of microevolution (red rose to yellow 
rose) could not explain macroevolu- 
tion (worm to snake). Instead, he 

postulated from his work on de- 
veloping insects that evolution pro- 
ceeded by jumps. A small change 
made early in development would 
lead to a large change — a monster 
— atthe adult stage. Most radically 
altered forms would abort, but once 

in a while, large change would co- 
here and a hopeful monster would 
be born. 

The hopeful monster would have a 
full wing, say, instead of the half- 
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Evolution is an intermingling of 
material and information. 

in the middle. There is feedback but 
it is not direct.” One major route 
for indirect feedback to the genes is 
the very early stages of embryonic 
growth, the hours of incarnation 
when the genes become flesh. 

During these hours, the embryo is an 
amplifier. Hence the second lesson: 
Small changes can be magnified as 
development unfolds. In this way, 

morphogenesis skips darwinian 
gradualism. This point was made 
by the Berkeley geneticist Richard 
Goldschmidt, whose ideas on non- 

gradual evolution were derided and 
scorned throughout his life. His 
major work, The Material Basis of 
Evolution (1940), was dismissed as 

near-crackpot until Steven Jay Gould 
began a campaign to resurrect his 
ideas in the 1970s. Goldschmidt’s 
title mirrors a theme of mine here: 
that evolution is an intermingling of 
material and information, and that 
genetic logic cannot be divorced _ 
from the laws of material form in 
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winged intermediate form darwinian 
theory demanded. Organisms could 
arrive fully formed in niches that a 
series of partially formed transitional 
species would never get to. The ap- 
pearance of hopeful monsters would 
also explain the real absence of tran- 
sitional forms in fossil lineages. 

Goldschmidt made the intriguing 
claim that his hopeful monsters 
could most easily be generated by 
small shifts in developmental timing. 
He found “rate genes” that con- 
trolled the timing of local growth 
and differentiation processes. For 
instance, a tweak in the gene control- 
ling the rates of pigmentation would 
produce caterpillars of wildly differ- 
ent color patterns. As his champion 
Gould writes, “Small changes early 
in embryology accumulate through 
growth to yield profound differences 
among adults. .. . Indeed, if we do 

not invoke discontinuous change by 
small alterations in rates of develop- 
ment, I do not see how most major 

evolutionary transitions can be 
accomplished at all.” 

There is a grave and unmistakable 
lack of intermediates in the fossil 
record. The fact that creationists 
gloat over it should not tempt others 
to ignore it. The “fossil gaps” were 
a hole in Darwin’s theory that he 
promised would go away in the fu- 
ture, when more areas of the earth 

were searched by professional evolu- 
tionists. The gaps did not go away in 
the least. Once a “trade secret” of pa- 
leontologists, they are now acknowl- 
edged by every leading authority 
on evolution. Here are two: “The 
known fossil record fails to docu- 
ment a single example of phyletic 
[gradual] evolution accomplishing 
a major morphologic transition and 
hence offers no evidence that the 
gradualistic model can be valid,” 

says Stephen Stanley, evolutionary 
paleontologist. And here’s Steven Jay 
Gould again, speaking as the expert 
paleontologist he is: 

All paleontologists know that 
the fossil record contains pre- 
cious little in the way of interme- 
diate forms; transitions between 

major groups are character- 
istically abrupt. ... 

The history of most fossil 
species includes two features 
particularly inconsistent with 
gradualism: 

1. Stasis. Most species exhibit no 
directional change during their 
tenure on earth. They appear in 
the fossil record looking much 
the same way as when they 
disappear. ... 

2. Sudden appearance. In any 
local area, a species does not 
arise gradually by the steady 
transformation of its ancestors; 
it appears all at once and 
“fully formed.” 

In the eyes of science historians, 
Darwin's most consequential claim 
was that the discontinuous face of 
life as a whole was an illusion. The 
separateness of species, the “immu- 

table essence” intrinsic to each type 
of animal or plant — a principle 
which the ancient philosophers had 
taught forever — was, he claimed, 



connecting one’ gene to another. In this hypothetical illustration the degree 

of connectivity is exaggerated to give the sense in which high connectivity 

“freezes” the chromosome in the current pattern. It’s difficult for any gene 

introduced into, or removed from, the network to have much influence 

on the collective behavior of the gene string as a whole. 

Genes in Gridlocked Cohesion 

A string of regulatory genes In a chromosome is represented by shaded 

circles. Regulatory genes can turn a second gene on or off, or prepare 

another gene to be tured on or off. The second gene may in turn influ- 

ence other genes, which may in turn indirectly influence the first gene. This 

tangle of controlling influences is indicated by control lines in the diagram, 
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false. The Bible spoke of creatures 
“each made in their kind,” and most 
biologists of the day, including the 
young Darwin, thought species kept 
to their breed in a idealized way. It 
was the type that mattered, while in- 
dividuals conformed more or less 
to the type. The enlightened Darwin 
announced, however, that 1) every 

individual differed significantly; 2) 

all life was dynamically plastic, infi- 
nitely malleable between individu- 
als, so 3) individuals arranged in 
populations were all that mattered. 
The barriers erected by species were 
porous and illusory. By shifting the 
discontinuity from species to every 
individual, Darwin vaporized it. 
Life was one. 

But intriguing suspicions now ac- 
cumulating in the study of complex 
systems, particularly complex sys- 
tems that adapt, learn, and evolve, 

suggest Darwin was wrong in his 
most revolutionary premise. Life is 
largely clumped into parcels and 
only mildly plastic. Species either 
persist or die. They transmute into 
something else under only the most 

mysterious and uncertain conditions. 
By and large, complex things fall into 
categories and the categories persist. 
Stasis of the category is the norm: the 
typical lifespan for a species is be- 
tween one and ten million years. 

Things that resemble organisms 
— economic firms, thoughts in the 

brain, ecological communities, na- 

tion-states — also naturally differen- 
tiate into persistent clumps. Human 
institution clumps — churches, de- 

. partments, companies — find it 

easier to grow than to evolve. Re- 
quired to adapt too far from their 
origins, most institutions will die. 

“Organic” entities are not malleable 
because complex systems cannot 
easily be gradually modified in a 
sequence of functional intermediates. 
A complex system (such as a zebra or 
a company) is severely limited in the 
directions and ways it can evolve, 

because it is a hierarchy composed 
entirely of sub-entities, which are 
also limited in their room for adap- 
tation because they are composed 
of sub-sub-entities, and so on 
down the tower. 

It should be no surprise, then, to find 

that evolution works in quantum 
steps. The given constituents of an 
organism can collectively make this 
or that, but not everything in between 
this and that. The hierarchical nature 
of the whole prevents it from reach- 
ing all the possible states it might 
theoretically hit. At the same time, 
the hierarchical arrangement of the 
whole gives it power to make some 
large-scale shifts. So a record of this 
organism would show it leaping 
from this to that. In biology, this is 
call saltationism (from the Latin sal- 
tare, to jump) and it is totally out of 
favor in professional circles. Mild 
saltationism was rejuvenated with 
interest in Goldschmidt’s genetic 
hopeful monsters, but a complexity 
saltationism that would significantly 
leap over transitional forms is pure 
heresy at the moment. Yet the in- 
terdependent co-adaptations that 
constitute a complex being must 
produce quantum evolution. 

Self-Organization 
Morphogenic development is full 
of inherited baggage that constrains 
the possible variety of future de- 
scendants. In addition, materials that 

constitute bodies impose physical 
constraints that limit what kind of 
animals can be formed. There'll be 
no elephants with legs as thin as 
an ant’s. Genetic constraints — the 
physical nature of genes — likewise 
narrow what kind of animals can be 
formed. Each bit of genetic informa- 
tion is a protein that must physically 
move to communicate. As general as 
DNA is, some messages will be diffi- 

cult or impossible to code in a com- 
plex body because of the physical 
constraints of the genes. Because 

genes have their own dynamics in- 
dependent of the organism, they con- 
strict what can be birthed from them. 
Inside the genome, genes are inter- 

connected to the point that the gene 
can become gridlocked — A is wait- 
ing on B, B is waiting on C, and C is 

waiting on A. This internal linkage 
raises a conservative force within 
the genome that pushes on itself 
to keep the genome unchanged — 
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Possibility-Space Notation 

Introducing: a visual notation to 

render a simplified conceptual 

view of complex things. To plot 

something as complex as you, we 

could take, say, the five values of 

your height, weight, |Q, typing 

speed, and eyesight, make each 

one a dimension of an imaginary 

box, and then plot you (kind of) 

as a point in this five-dimensional 

space. For convenience’s sake we 

visualize all dimensions greater 

than three as an easy-to-graph 

three. One of the first things to 

notice about the five-dimensional 

plot of you Is that there are many 

places in the space of all possible 

yous (as we defined you here) 

that are essentially impossible. The 

point where you are two feet tall, 

10 pounds, half-blind, and typing 

165 words a minute is outlaw HERE EE HE 

area; it is not an option in real life. As 

we study the possibility space of you, we 

find that many options are simply not 

reachable in reality. If we were to shade 

in the space that represented feasibility, 

that area might claim only a small por- 

tion of the whole space. Some areas 

would be thick with real possibilities, 

some would be thin. tt might be that, 

overall, there are more unfeasible op- 

tions than feasible, in which case the 

te oe ee 

regardless of what body it makes. 
Like a complex system, the genetic 
circuitry tends to resist perturbations 
by restricting allowable variations. 
The genome seeks to persist as a 

cohesive unity. 

An illustration of the gene’s homeo- 
stasis is the way highly bred animals, 
such as exotic dogs or racehorses, 
rapidly revert to their wild form 
when left to breed freely. They de- 
volve much more rapidly than they 
were bred, sometimes in a genera- 

tion or two. In the lingo of physics, 
the feral genotype is an attractor that 
draws genes into its basin, a node 
created by self-organization. 

When artificial or natural selection 
moves a genotype (say, of a pigeon) 
out of one stability toward a pre- 
ferred character (say, white color) the 
interlinked character of the genome 
kicks in to produce multiple side ef- 
fects, (say, nearsightedness). Darwin, 
pigeon breeder that he was, noticed 
this, and called it “the mysterious 
law of correlation of growth.” Mayr 
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states, “I do not know of a single 
intensive selection [breeding] experi- 
ment during the past 50 years during 
which some such undesirable side ef- 
fects have not appeared.” The single 
point mutations that traditional 
population genetics are built upon 
are most likely a fantasy. Genes work 
in complexes, and are themselves a 

complex, adaptive system. The gene 
has its own wisdom. 

The genome must stray far enough 
from its usual arrangement before it 
can create a substantially different 
outward form. In order to remain 
stable outside the usual, the genome 

must materially reorganize its ar- 
rangements of proteins or patterns of 
linkage. In cybernetic terms, it must 
settle into a different basin of attrac- 
tion, one that has its own unity and 
cohesion, its own homeostasis. 

Before an organism is born, before it 
directly meets the natural selection 
of competition and survival, it has 

already been subjected to two de- 
grees of internal selection — by the 

graph would look like the one on 

the right — possibility-sparse. Or it 

might be that feasible options are so 

common that they outnumber the 

options that are infeasible — that's 

the possibility-thick graph on the 

left. As a living organism changes its 

form over time, It slides from one 

feasible point to another in its 

“space,” tracing a meandering line 

through the possibility space. 

genome and by the laws of bodily 
form. There is yet a third degree of 
internal selection that affects an or- 
ganism before it can truly deal with 
natural selection. A change accepted 
by the genome, and then accepted 
by the bodily form, must then be ac- 

cepted by the population at large. A 
single individual with a brilliant mu- 
tation will bury that innovation when 
it dies unless those genes are spread 
throughout the population. Popula- 
tions (or demes) exhibit their own 
cohesive drive toward unity, contrib- 
uting to an emergent behavior of the 
whole, as if they were one large, ho- 
meostatically balanced system — 
the population as an individual. 

That anything novel ever surmounts 
these hurdles to evolve is astound- 
ing. Mayr writes, in Toward a New 
Philosophy of Biology, “The most diffi- 
cult feat of evolution is to break out 
of the straight-jacket of this cohesion. 
This is the reason why only so rela- 
tively few new structural types have 
arisen in the last 500 million years, 



and this may well also be the reason 
why 99.999% of all evolutionary lines 
have become extinct. They did so be- 
cause the cohesion prevented them 
from responding quickly to sudden 
new demands by the environment.” 
Stasis, long a major riddle in a con- 
stantly changing, co-evolving world, 
now has a logic. 

Every negative constraint may be 
viewed in the positive. The power 
of constraints that keep the old may 
also assemble the new. The delicate 
gravity that holds organisms in their 
places, preventing them from casu- 
ally drifting off to other forms, is the 
same gravity that pulls in organisms 
to certain forms in the first place. 
Over millions of years, the multiple 
stabilities of genome and body keep 
a species centered, outside of the 

action of natural selection. When a 
species does break away, by a radical 
jump, the same cohesion — again be- 
yond influence of natural selection 
— lures it into a new homeostasis. 
Constraints create. 

What is said about extinctions — that 
constraints caused them — may be 
equally true about origins. The emer- 
gent cohesion at various levels of biol- 
ogy, and not natural selection per se, 

may well be the reason why 99.999 
percent of life forms originated. The 
role of constraints to assemble life 
— what some call self-organization 
— is unmeasured. The hunch of 
some postdarwinians is that its 
role is immense. 

The Algorithmic Search 
I would like to borrow a style of no- 
tation from mathematics: the space 
of possibilities. Perhaps the least- 
articulated debate in evolutionary 
theory these days, yet one of the 
weightiest, is not the origin of life, 

nor the advantages of sex, nor the 
reason for extinctions, but the texture 

of possible life space. How likely is it 
that a random evolutionary step will 
land on a possibility with real life? 
How closely bunched are functioning 
organisms in the space of possibili- 
ties? How isolated are lineages from 
each other in this possibility space? 

How smooth is the overall landscape 
of possibilities, or is it rugged and 
discontinuous? 

If the density of possible life forms is 
sufficiently crowded with feasible 
beings, then the space of possibilities 
can be more easily searched by the 
chance-driven walk of natural selec- 
tion. A space thick with prospects 
and searchable by randomness pro- 
vides a zillion paths for evolution to 
follow through time. On the other - 
hand, if functioning life forms are 
sparse and isolated from each other, 

natural selection alone will probably 
be unable to reach new forms of life. 
The distribution of functional units 
in life may be so scant that most of 
the “space” of possible organisms 
lies empty of workable cases. In 
this vast space of failure, viable life 
forms may be found lumped to- 

discovered inadvertently that their 
business was not computing and 
calculating, as they first thought, but 
the art of solving problems in gen- 
eral. Computerists have become the 
experts on how gnarly problems are 
best approached for an answer. Rare 
is the problem that is cracked by 
brute force alone — trying each pos- 
sibility one by one. For most tasks, 
computerists have devised search 
strategies to reduce the amount of 
raw computing needed while in- 
creasing the likelihood of an optimal 
answer. These search strategies are 

built from rules of thumb distilled 
into a mathematical formula — 
the search algorithm. 

An algorithmic search of a complex 
problem may involve several heuris- 
tics nested within one another. The 
search for answers begins wide and 

Variation counterbalances the one-note 
song of death by giving birth to the new 

in cheap abundance. 
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gether in patches, or conglomerated 
onto a few crooked paths through 
the space. 

If the space of functioning organisms 
is at all sparse, then it is clear that in 

order to proceed from one patch of 
viable creatures to the next, evolu- 

tion needs something to guide it 
through the vast areas of failure. A 
trial-and-error walk, such as that 
which underlies natural selection, 

can only get you nowhere fast. This 
is where heuristics come in. Heuris- 
tics get you somewhere fast. 

Heuristics are codified knowledge, 
known in the vernacular as rules of 
thumb. Computer scientists have 
been maniacally collecting and in- 
venting heuristics from the first 
powerup of the first computer. They 

closes in with more narrow hunts. 

A hypothetical search algorithm 
might be: “Find any 20 solutions 
at random, and then pick the most 

plausible of those. Do that twice with 
another 20, then search the adjacent 
area between the two best answers. 

Save that solution and then repeat 

for 35 generations. Select the best 
answer of the 35.” 

If a solution is one mere flip in a sea 
of random flips, heuristic search will 
be no better than a random meander- 
ing. All heuristics rely on some un- 
derlying order within the puzzle to 
work. If there is a deeper pattern, 
warm answers may steer a search to 
the hot answer nearby. Ultimately, 

heuristic searches are based on the 
fact that some kind of order perme- 
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The Evolution of Infants 
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In one model of evolution, rules of thumb guide both development 

and evolution. Evolutionary rules of thumb work on embryos, while de- 

velopmental rules work on everything else thereafter. Hereditary genes 

develop software routines that suggest strategies such as “try keeping the 

body warm if you have four legs.” Plausible guesses, rather than random 

guesses, move an organism from one form to the next (above). If success- 

ful, a rule of thumb is stored in the genes, and reenacted for each individual 
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during individual growth (below). 
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during development. The same script used during evolution unfolds 
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ates the universe. This brings us to 
its relevance to biology. 

Scientists can view evolution as the 
path of an organism through a high- 
dimensional space of possibilities. As 
a typical primitive form evolves to a 
more complex form, it travels in the 

space from one point to another. Put 
into this language, the “problem” 
evolution scrutinizes is to find the 
next-nearest point for an organism 
that is within the feasibility zone of 
possibilities — to search for the next 
viable form in a twisty sea of nonvia- 
ble failures. Each time a new variant 
of an old creature is born, evolution 

is trying a tentative answer to the 
problem. If the creature can survive, 
it is one right answer, although it 
may not be the best possible right an- 
swer. Evolution is probing the space 
of possibilities in order to discover a 
satisfactory answer. Some scientists 
see thinking and evolving as parallel 
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puzzles with an astronomically high 
number of possible solutions, of 
which only a few are “right.” Think- 
ing seeks an answer that works; evo- 
lution seeks an organism that works. 
The difficulty evolution has is the 
same difficulty minds have: how 
do you find the needle of a few right 
solutions in a haystack of wrong 
answers? 

Until recently evolutionary theory 
has offered only the strategy of se- 
lected chance via natural selection — 
sooner or later brute selection will 
find a shape by trying all possible 
shapes; give it a billion years or so. 
The experience of some computa- 
tionalists refutes this explanation as 
even remotely possible — exhaustive 
search will only be useful as part of 
more aimed searches. This model 
suggests that evolution may tap the 
inherent order in the world by using 
algorithmic search to reach viable 

next-forms for organisms. It means 
that the path of evolution may be 
guided by “search” principles that 
tremendously reduce the amount of 
random wandering needed to find 
some form that works. 

How might biological heuristics 
work? Computer modeler Doug 
Lenat offers this conjecture: “Nature 
began with primitive organisms and 
a random-mutation scheme for im- 
proving them. By this weak method 
the first primitive heuristics acciden- 
tally came into being. They immedi- 
ately overshadowed the less efficient 
random-mutation mechanism, much 

as oxidation dominated fermenta- 
tion once it evolved.” 

Lenat has a most imaginative articu- 
lation of the important role of heuris- 
tics in morphogenesis. In his model, 
a collection of rules acts as a program 
for evolving infants. They unroll an 
embryonic mammal from an em- 



bryonic fish from an embryonic sea 
blob. One of the rules might be (using 
Lenat’s example): “When you see the 
organism in state x, then gills are a 

good improvement.” Another rule 
might fire much later, after subse- 
quent development: “If the organism 
is in state y, then gills are no longer 
needed.” Once a fetus develops as 
far as it can by evolutionary heuris- 
tics, maturity heuristics take over 

and guide the organism to maturity. 
The point is that the same heuristic 
guiding evolutionary development 
also guides fetal development. 

In Lenat’s words, “We are therefore 

postulating that the DNA contains 
not a blueprint for the finished prod- 
uct, but rather a description ... of the 

changes that were made over the 
eons in the DNA, changes which led 
to the evolution of our species. We 
are saying that ontogeny is really re- 
capitulating phylogeny in each indi- 
vidual embryo. Hence evolution and 
development are really the same pro- 
cess (being guided by heuristic rules) 
operating over very different time 
scales.” There is no blueprint. There 
are only inherited annotations to 
the most flimsy script. 

Because every creature alive today 
is linked back to the very first organ- 
ism in an unbroken relay of informa- 
tion, every creature alive today (and 
every cell alive) carries historical 
traces of this chain of being. Thus 
DNA is a record of the immense or- 
ganization devised by nature over 
four billion years. Perhaps the ge- 
nome reads itself to get a sense of 
what has worked in the past. This 
history includes the genetic con- 
straints of the past. A heuristic will 
not “see” organisms. It will only see 
code that worked in the past, or may- 
be the shadow of code that worked 
in the past. An organism’s genome 
serves, in a very loose but nontrivial - 
sense, as a crude map of the possibil- 

ity space of organisms related to it. If 
heuristics are important, the organ- 
ism as a whole will be more aware of 
itself than we normally assume. How- 
ever, this historical space tends to 
emphasize the feasible aspects (those 
that have already panned out) rather 

than the unthought-of. Still, a picture 
of the past works much as history 
works for a futurist — as a way of 
shaping up rough guesses about 
“where next?” The hunches aren’t 
accurate, and they are often wrong, 

but they are a hundredfold better 
than random trial and error. A heu- 
ristician’s motto is: anything to 
narrow the search. 

The evidence in real genes is nil. 
We know so little about coordina- 
tion genes that we wouldn’t know 
heuristical genes if they bit us on 
the nose. My hunch is that building 
a viable organism by natural selec- 
tion is more troublesome than build- 
ing a heuristic by natural selection 
to guide the organism-building. 
But imagine if the heuristic was not 
created by natural selection alone, 
but with the aid of an earlier heu- 
ristic! Consider the evolutionary 
advantage of a general heuristic, a 

coded rule of thumb, that helped 

construct new heuristics that begat 
other more complex heuristics that 
begat others — the holy grail! Our 
minds may have evolved in similar 
logic — a program that discovered 
a program which can discover 
even more programs. 

We know virtually nothing of the 
distribution of life in the possibility 
space of reality. It may be so sparse 
and un-pregnant with possibilities 
that there is only one living path 
through it — the path we are cur- 
rently on. Or there might be broad 
highways that channel a number 
of paths into a few bottlenecks that 
all must cross — say, the resonant 

attractor of four legs, a tubular gut, 
five-digit hands. Or there may be a 
submerged bias, so that no matter 
where you start you eventually arrive 

on the shores of bilateral symmetry, 
segmented limbs, and intelligence 
of one kind or another. 

These fruitful questions are being 
asked, not in biological terms, but 

in the language of a new science, the 
science of complex, adaptive systems, 
which embraces the recent discov- 
eries of chaos theory, artificial life, 

neural nets, and distributed parallel 

processing. When a new modified 
theory of evolution is announced, it 
will be written in this language. And 
it will be discovered not by a biolo- 
gist, but by one of the new breed 
of computational thinkers. 

Deep Evolution 
Darwin reminded readers in his up- 

date to the third edition of Origin: 

As my conclusions have lately 
been much misrepresented, and 
it has been stated that I attribute 
the modification of species exclu- 
sively to natural selection, I may 

be permitted to remark that in 
the first edition of this work, and 

subsequently, I placed in a most 
conspicuous position — namely, 

at the close of the Introduction 
— the following words: “I am 
convinced that natural selection 
has been the main but not the 
exclusive means of modifica- 
tion.” This has been of no avail. 
Great is the power of steady 
misrepresentation. 

The least-appreciated aspect of natu- 
ral selection is how unavoidable it is. 
The conditions for natural selection 
are very specific, but if these condi- 
tions are met, natural selection abso- 

lutely must occur! Natural selection 
can only occur in populations of 
things. The process must involve 
a population having 1) variation 
among individuals in some trait, 
where 2) that trait makes some dif- 
ference in fertility, fecundity, or sur- 
vival ability, and 3) where that trait 
is transmitted in some fashion from 
parents to their offspring. If those 
conditions exist, natural selection 

will happen as inevitably as seven 
follows six, or heads and tails split. 

As evolution theorist John Endler 

says, “Natural selection probably 
should not be called a biological law. 
It proceeds not for biological reasons, 
but from the laws of probability.” 

The conditions of natural selection 
are easily met in a computer. In the 
last few years, some long-haired 
graduate students have modeled na- 
tural selection in very sophisticated 
artificial life worlds on computers. 
This research has already unearthed 
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Varieties of Deep Evolution 

A Venn diagram of the overlapping subsets of the varieties of evolution. 

Not all cases of internal selection or symbiosis or natural selection pro- 

duce evolution. Nor is evolution only natural selection and symbiosis. 

Deep Evolution is the larger society of evolutions in interaction. While 

some varieties, like natural selection, are well known, many of the com- 

ponent parts of evolution as a whole are not yet named — indicated 

by the black region outside the small circles. 
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a growing body of nontrivial sur- 
prises. Yet artificial life suffers from 
the same malaise as its cousin, arti- 

ficial intelligence (AI). No artificial 
intelligence that I am aware of — be 
it autonomous robot, learning ma- 
chine, or massive cognition program 

— has run more than 24 hours in 
succession. After a day, AI stalls. 
Likewise, artificial life. Most runs 

of computational life fizzle out of 
novelty quickly. While the programs 
may keep running, and they may 
keep churning out minor variation, 
they ascend to no new levels of com- 
plexity or surprise after the first 
spurt (and that includes Tom Ray’s 
world of Tierra; see page 21). Per- 
haps given more time to run, they 

would. (The first organic cell took 
billions of years. Patience, please!) 

Yet, for whatever reason, compu- 

tational life based on unadorned 
natural selection has not seen the 
miracle of open-ended evolution 
that its creators, and I, would 

love to'see. 

Natural selection is not evolution, 

nor can evolution be equated with 
natural selection. In the same way, 
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arithmetic is not mathematics nor 
can mathematics be equated with 
arithmetic. One can claim that all of 

mathematics is just addition com- 
pounded. Subtraction is addition in 
reverse, multiplication addition in 
sequence, and all complex functions 
built upon those mere extrapolation 
of addition. This is somewhat the 
same argument of the neodarwinists: 
all evolution is the extrapolation of 
natural selection compounded. While 
there is a grain of truth in this per- 
spective, it shuts off understanding 
and appreciation of more complex 
things. While multiplication is pre- 
cisely a form of serial additions, 
wholly new powers emerge from 
this shortcut that would not be un- 

. derstood if multiplication was only 
thought of as addition repeated. 
Dwelling on addition will not get 
you to E=mc2. 

I believe there is a mathematics of 
life. Natural selection may be its ad- 
ditive function. But to fully explain 
the origin of life, the remarkable 
trend toward complexity, and the in- 
vention of intelligence, requires more 

than addition. It needs a rich math- 

ematics of complex functions built 
upon each other; it needs deeper 

evolution. 

There is no such thing as monolithic 
evolution run by one-dimensional 
natural selection. It would be more 
fitting to say that evolution is plural 
and deep. Deep Evolution is an ag- 
gregate of many kinds of evolutions, 
one of which is natural selection. 
An uncharted variety of evolutions’ 
make up Deep Evolution, just as 
our minds comprise a society of 
dimwitted agents and a variety of 
types of thinking. Various evolutions 
proceed at different scales, at differ- 

ent tempos, in different styles. Fur- 
thermore, this blend: of evolutions 

changes over time. Certain types 
of evolution were important in early 
proto-life, some are more empha- 
sized now, four billion years later. 
One variety (natural selection) will 
be ubiquitous throughout the plu- 
rality, while others will be rare and 
specialized in their roles. Deep, plu- 
ralistic evolution, like intelligence, 

is an emergent property of a com- 
munity of dynamics. As noted by 
the fierce darwinian critic Arthur 
Koestler, “The metaphor has shifted 

from the croupier at the roulette 
wheel to the conductor directing 
his orchestra.” 

Evolution is a multi-faced god, a 
creator with many arms, working 
by many methods, of which natural 
selection of variation is perhaps the 
common factor. But without the 
other brands of evolution on-line, 
natural selection is hobbled, and 
condemned to wander aimlessly 
within its own imposed limits. Na- 
tural selection is not enough, not by 
miles. It must be alloyed with more 
creative, generative processes to ac- 
complish much. It must have more to 
naturally select from. The plurality 
required for the open-ended, com- 
plex, and rich life we see in our 
world comes from a deep evolution, 

multiflavored, complex and chang- 

ing itself over time. Poking into its 
secrets, and challenging the tradi- 

tional story, are computer-toting 
postdarwinians. @ 



Desktop A-Life 

Personal-computer owners will have 
two options when it comes to getting 
their hands on an artificial-life world. 
Mac users will be able to buy SimLife, 

from the folks that brought you SimCity 
and SimEarth. DOS users can get Tierra, 
the software developed by Tom Ray and 
discussed in “Artificial Life” (p. 22). 

SimLife is a professionally polished pro- 
gram that runs on a Mac SE or better, 
The point of SimLife is to play with life in 
d way you can't (or shouldn't) in reality. 
According to its manual, the idea is to 

“build your own ecosystem from scratch,” 
or to “stick your finger into an ecosystem, 
muck it up a bit and see what happens.” 
What you fuss with are populations of 
software “simorgs” that replicate im- 
precisely, thus breeding variation and 
surprise. Naturally the simorgs interact 
in their computer geography, preying 
upon each other, or providing habitats 

e Biology Lab 

An enlarged SimLife 
flip-card screen. 

The “flip-card” in the 
Biology Lab allows the 
user to employ a mix- 
and-match method of 
customizing the new 
“species” that has 
been created. 
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for growth, so that soon one has a min- 
iature evolving ecosystem. Steering this — 
seething mass of transforming things to- 
ward long-term stability is a very complex 
game. You drive it from a dashboard on 
the computer screen, full of knobs and 
buttons to tweak just about every para- 
meter you'd like. Turn up the mutation 
rate, lower gravity, reduce sex. It’s a bit 
corny, but SimLife will generate visual 
representations of the creatures evolving, 

in a mix-and-match way, like Mr. Potato 
Head. Although the publishers tout the 
program as a “software toy,” it is in fact 
rich and deep enough to replace a col- 
lege text on population genetics. 

Tierra, the DOS program, is more ab- 
stract and less user-friendly. In fact, right 
now it is primarily a research tool with- 
out the niceties and refined graphics of 
a commercial game. One gets a bare, 
though powerful, engine to run model 

Using a variety of 
tools, the user can 

control details such 

as genetic makeup, 

environmental 

needs, and repro- 
ductive 

systems. 

ecologies of very simple organisms. You'll — 
need a fair level of programming and 
hacking expertise to make Tierra any 
fun. On the other hand, Tierra offers a 
portal into a new biological territory, a 
wide-open frontier that a number of re- 
searchers are rushing into to stake claims. 

The authors of both Tierra and SimLife 
have been too wrapped up in plugging 
leaks and squashing bugs in their soft- 
ware to have explored their own worlds 
very far or long. This is a wonderful time 
in the opening of artificial life: a discovery 
can come as easily from an amateur's 
explorations as from a pro’s. 

Tierra is most easily available as soft- 
ware downloaded from the author's uni- 
versity computer. It's free that way, and 
you'll get the most recent version. Or you 
can buy it on DOS disks (3.5" or 5.25" 
floppies) (see access). For instructions 
on how to download the software and 
receive electronic updates and announce- 
ments, email ray@brahms.udel.edu. 

SimLife will be available on Mac disks, 
with a beefy manual that is its own 
course in evolutionary biology. 
—kKevin Kelly 

SimLife 

Available in December from Maxis, 

2 Theatre Square/Suite 230, Orinda, 
CA 94563-3346; 800/336-2947 

Tierra 

$65 from Virtual Life, P. O. Box 625, 
Newark, DE 19715 
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“Virtual life is out there, waiting for us to create environments for It to evolve into. 
—Tom Ray 

Meat evolution is designing its way out of existence. The billion-year process that shaped us out of organic compounds 

is going to shape, on a vastly faster time-scale, the silicon life forms a few computational biologists plan to create 

in the near future. 

Some people think tinkering with the pace of evolution might not be a bad idea. Who are we to question the way 

evolution works? Isn’t human-engineered a-life a legitimate evolutionary mechanism? Once there were plankton, now 

there are people; tomorrow, it will be the semimetallic descendants of today’s a-life experiments. Others argue that 

deliberately designed information creatures are something we have control over, unlike most evolutionary products, 

and we haven’t created true a-life yet. A-lifers seem convinced that a sufficiently intelligent a-life will appear within 

the next five to ten decades, but they all agree that it hasn’t happened yet. We might still have control over it. 

Maybe Mary Shelley and a thousand horror movies were right, and there are some forces we ought not monkey 

with. Playing with death is one thing. Deliberately turning up the crank on the pace of evolution is in another league. 

Whatever we decide to do about creating or not creating possible successors, humans ought to make that decision 

before we lose control of the process we started. And that’s where a good technology journalist comes in: if we are 

going to talk intelligently about where a powerful new technology might lead, we have to understand what it is. 

Steven Levy wrote about the heroes of the personal-computer revolution in Hackers: Heroes of the Computer 

Revolution (EWEC p. 354). For several years, he has been tracking a brand-new science as it has emerged, the 

Santa Fe-centric world of a-life research. Levy talked to the key leaders of the a-life world, Chris Langton, Doyne 

Farmer, Norman Packard, John Holland, Danny Hillis, Thomas Ray. Right now, this young, hubristic discipline is 

bubbling with activity, and Levy gives us a clear look at it. He makes the complexities understandable, and in the 

process shows how the secrets of evolution are potentially more powerful than the force at the heart of atoms. It 

might have been like this if one had been able to read, at the very time it was occurring, the secret account of a 

detached observer who talked with Oppenheimer, von Neumann, Fermi, and the others who assembled in Los 

Alamos half a century before it became an a-life Mecca. 

The following excerpt from Artificial Life: The Quest for a New Creation (Pantheon, |992)* is about the work 

of Thomas Ray, who uses biological tools to make computers do amazing tricks. Ray found a way to use the 

evolutionary processes of selection in a computer simulation to create new kinds of software. In fact, Ray has made 

available a personal computer version of Tierra (see Kevin Kelly’s review, p. 2 1) — desktop a-life! To Ray, harnessing 

evolutionary mechanisms as a way to create software was also a way to create software capable of evolving life. 

Welcome to the mind of a man who would be as a god. —Howard Rheingold 

* See p. 142 for ordering information from the Whole Earth Bookstore. 
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Illustrations by Jim Woodring 

BIOLOGIST NAMED THOMAS RAY has devised 

what he believes to be the first truly open-ended 
digital evolution system. To Ray, allowing the sys- 

tem to find its own fitness — a natural selection as 

opposed to an artificial one — was key to creating 

living things on the computer. Ray’s own definition 

of life hinged on that factor: “I would consider a 

system to be living if it is self-replicating, and capable of open- 

fran a book ended evolution...,” he wrote. “Artificial selection can never be 

QuesforaNew as creative as natural selection. ... Freely evolving creatures will 
Creation by Steven 

ty Seetesy, discover means of mutual exploitation and associated implicit 
Reprinted by i : . 

M permision of fitness functions that we would never think of.” 
ntheon OKS, 

A Division of 

RandomHouse i. + RaYy’S interest in the field was not that of a digital alchemist but of 
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a professional biologist. Although 
he studied chemistry at Florida 
State University and had been 
planning to take further under- 
graduate work in physics and 
math, Ray became interested in 

ecology, “sort of in the sixties 
frame of mind,” he explains, 

somewhat sheepishly. He com- 
pleted a doctorate in biology at 
Harvard, and did fieldwork in the 

rain forests of Costa Rica. But one 
particular experience from his 
Cambridge days settled into his 
mind like a dormant spore. Ray 
had taken an interest in the Chi- 
nese game of Go, and one day in 
the late 1970s he was the recipient 
of a remarkable one-on-one de- 
construction of the ancient game, 

from a beak-nosed, ponytailed 

hacker working at MIT’s Artifi- 
cial Intelligence Lab. To Ray’s 
astonishment, this person coolly 
analyzed the game in biological 
terms, matter-of-factly mention- 
ing that computer programs 

could self-replicate. Ray instantly 
made the connection between 
self-replication and natural selec- 
tion and became very excited at 
the implications. 

At the time, Ray’s computer ex- 

perience was insufficient to ex- 
periment with the concept. And 
soon, the pressures of his subse- 
quent passion, rain forest conser- 

vation, took precedence. It was 

not until late in 1989, when Ray 

had become an assistant profes- 
sor at the University of Delaware, 

that the spore revivified. Ray had 
become familiar with the work- 
ings of personal computers, and 
he also followed the news of com- 
puter viruses. For some reason, 
the words of the mystery Go 
player tumbled back into his 
head. Could computer viruses be 
included among the potential life 
forms the hacker had postulated? 
Could he exploit these possibili- 
ties to perform a digital form of 
the Darwinism he had studied 
so closely this past decade? Ray 
became determined to find out. 

No one else at Delaware was 
much interested. When Ray 
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brought up the idea at a graduate 
seminar in ecology, “I was virtu- 
ally laughed out of the room,” he 
says. Ray’s colleagues, who had 
previously voted him down for 
tenure, considered the premise 
wacky. But Ray persisted. Al- 
though he had a grant to study 
tropical ecologies, he neglected 
the project. Instead he hatched 
ideas for techniques of stimulat- 
ing evolution. “It was something 
that was obsessing me, and I felt 
I had to go where the flow of my 
energies were,” he says. “Artifi- 
cial life was the thing that kept 
me awake at night.” 

Wondering whether others were 
similarly impassioned, he posted 
an inquiry on various computer 
networks and was led to the pro- 
ceedings of the first artificial-life 
conference. They galvanized Ray. 
He arranged to go to New Mexico 
to visit Langton, Farmer, and the 

other T-13 a-life researchers to 
discuss his idea for an open- 
ended evolutionary system. 

It was a good thing he did. Ray’s 
idea had been to create creatures 
consisting of computer instruc- 

tions who would “live” inside the 
machine’s core memory and com- 
pete for space in that silicon ter- 
rain. A potentially treacherous 
plan. Although Ray planned to 
run his experiment in an isolated 

' personal computer labeled “con- 
tainment facility” and protected 
with metal bars covering the disk 
drive and serial port, there was 
no guarantee that, through neg- 
ligence or sabotage, his creatures 

would not be transferred to other 
computers. If for instance they 
found their way into one of the 
time-sharing mainframes on the 
Delaware campus, they could 

infect other jobs working on the 
computer or even migrate from 

that machine to the data high- 
ways of the international com- 
puter network. Ray’s experiment 

could have been the equivalent of 
importing a deadly predator to an 
ecology that had evolved no pro- 
tection against such an invader. It 
could be even more destructive 

than the notorious “Internet 

Worm” loosed on the computer 
nets in November 1988 by a mis- 
chievous Cornell student — al- 
most exactly a year before Ray’s 
trip to Los Alamos. Unlike the 
comparatively primitive worm, 
Ray’s organisms would be con- 
stantly evolving. Natural selec- 
tion would favor those organisms 
most difficult to eradicate, and, 

like certain insects immune to 
DDT, mutated variations of Tom 

Ray’s experiment might become 
permanent, and unwelcome, res- 

idents on the computer nets. 

Langton and Farmer suggested a 
modification, based on Turing’s — 
perception that any digital com- 
puter could emulate any other 
digital computer. They suggested, 
in effect, that Ray should create 
an imaginary computer and sim- 
ulate its operation within a real 
computer. That way, his organ- 
isms, in their competition for 
memory space in a virtual com- 
puter, could use a nonfunctional 
computer language, one that 
worked only in the model. If 
someone attempted to liberate the 
creatures and use them outside 
this theoretical cage, the code 

would not work. 

Langton and Farmer warned Ray 
not to expect too much from his 
experiment. Ray’s ideas of open- 
ended evolution depended on the 
creation of viable creatures whose 
subsequent mutations would 
drive the system toward a diverse 
set of more complex creatures. 
Mutations, however, were more 

often destructive than beneficial. 
Although natural organisms, with 
built-in redundancy, can accom- 

modate occasional mutations, 

computer programs generally 
cannot. Non-open-ended simu- 
lated evolution systems such as 
GAs algorithms and Dawkins- 
style biomorphs avoided this 
problem by having an outside 
force weeding the population by 
a predetermined definition of fit- 
ness — a neat way to sweep away 

poorly mutated organisms. Be- 
cause an open-ended system 
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found its own fitness, Ray would 

not have that advantage. 

But Ray thought he knew the 
way around the problem. Again, 
the virtual computer concept was 
the hero. Because an imaginary 
computer’s machine-language re- 
quirements could be made much 
less exacting than those of a real 
computer, Ray could devise a 
specialized use of a computer 
instruction set that would be 
more forgiving to mutations. 
The scheme relied on using what 
Ray called “electronic templates.” 
These were small blocks of com- 
puter instructions contained in 

each organism; replication oc- 
curred when the organism found 
the opposite template in the en- 
vironment. Because the envi- 
ronment was well stocked with 
potential matching templates, 
even mutated organisms with 
altered instruction blocks could 

easily reproduce. In addition, 
when an organism searched for 
complementary templates it 
was in effect examining its en- 
vironment. Thus Ray’s digital 
organisms had the equivalent of 
sensory apparatuses. By search- 
ing their environment for match- 
ing parts, Ray’s creatures behaved 
in the spirit of von Neumann’s 
imaginary kinematic self-re- 
producing automaton. 

As soon as Ray returned to Del- 
aware, he began creating the arti- 

ficial environment he would call 
Tierra. Previous work in open- 
ended artificial evolution focused 
on the origin of life in an attempt 
to evoke the behavior of biology 
from a prebiotic environment. 

The archetypical example was 
the VENUS simulator, codesigned 
by Steen Rasmussen, the Danish 
physicist who was part of the Los 
Alamos T-13 group. Although 

Ray considered VENUS interest- 
ing, he felt that it was unnecessary 
to begin so early in biological his- 
tory. “It’s based on the physics 
mentality — the Los Alamos guys 
want life to evolve virtually from 
quarks!” he says, the dismissive 
hyperbole underlying his convic- 
tion that his approach is superior. 
“They want to start with funda- 
mental particles and get life to 
emerge spontaneously, at the 

origin-of-life level. What they 
get are more like molecules than 
chemistry. There’s no individual- 
ity. It’s a far cry from organisms.” 

Ray modeled his system on a later 
stage in life’s development, the 

explosion of biological diversity 
that signaled the onset of the 
Cambrian Era, roughly six hun- 
dred million years ago. From a 
relative paucity of phyla, the 
earth teemed with unprecedented 
new life forms. Ray believed that 
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his system's exploitation of open- 
ended evolution, if not providing 
a similar profusion, would dem- 

onstrate the mechanics of that 
diversification. 

The Tierran system was a com- 
petition for computer processing 

time and memory space. Whereas 
natural organisms drew energy 
from the sun to maintain their 
order, the digital organisms with- 

in the Tierran environment drew 
their energy from the virtual 
computer’s central processing 
unit (CPU) and used that energy 
to power the equivalent of their 
own energy centers, virtual CPUs 

assigned to each organism. The 
components of the virtual com- 
puter — CPU, memory, and op- 
erating-system software — were 

the environment, and the digital 

creatures themselves were as- 

sembly-language programs that 
ran on the computer. (Assembly 
language consists of digital in- 
structions read directly by a 
computer’s central processor.) 

Like many other digital creatures, 
the code of Tierran organisms 
acted both as a genotype, in that 
the code was copied during re- 
production, and as a phenotype, 
in that the execution of the pro- 
gram performed a function that 
determined its fitness. Typically, 
executing the code would cause 
a creature to be copied from one 
part of the environment to an- 
other. Cell division, or replication, 

occurred when the move resulted 
in a daughter cell that required 
its own slice of CPU time. Essen- 
tially, Tierran organisms were 
genetic replication machines, 
digital kin to the hypothesized 
RNA-world life forms that sup- 
posedly were the ancestors of all 
known subsequent forms of life. 

All this took place in a block 
of computer memory that Ray 

referred to as “the soup.” The 
creatures living in the soup were 
arranged in a circular queue, 

lined up to receive their slice of 
time from the virtual computer's 
CPU. A function Ray called the 
“reaper” made sure the soup did 
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not stagnate and policed the 
population by lopping off the 
creatures at the top of a separate, 
linear, “reaper queue.” These 
were generally the oldest, which 
climbed up the list simply by ag- 
ing. However, by successfully 
executing instructions, organisms 

could postpone their climb and 
thus fend off the reaper. Flawed 
creatures rose quickly up the 
queue and reached their fatal 
peaks after a short existence. But 
even relatively fit creatures could 
not permanently stave off their 
rise toward death because new- 
comers constantly were intro- 

duced below them. In Tierra, as 
on earth, death was inevitable. 

Evolution in Tierra was driven 
by several methods of mutation. 
First, the soup itself was subject 
to noise — random bit-flipping 
that Ray considered “analogous 
to mutations caused by cosmic 
rays.” (This insured the demise of 
even superbly adapted creatures, 
whose high fitness eventually 
would be worn down by the 
background bit-flipping.) Ray 
also implemented mutations 
during the replication process 
in order to emulate genetic vari- 

ation. Finally, there was a form of 
mutation that sometimes caused 
random alterations of instructions 
when the creatures executed their 
code. The cumulative effect of all 
these mutations was to vary the 
Tierran environment and the evo- 
lution of its inhabitants each time 
the program was run; thus Tierra 
was not a deterministic system 

but a probabilistic one. 

For two months Ray programmed 
furiously, and soon after New 

Year’s Day 1990 he was ready to 
begin the test runs of Tierra on 
the high-powered Toshiba laptop 
he used for development. 

The first time Ray ran Tierra, he 
did not expect much. “The Los 
Alamos people had told me it was 
going to be really hard to do what 
I wanted, that it would take years 

of work,” he recalls. 

“I believed that. They told me it 

wouldn’t work with the type 
of instructions I used, because 

they’re too brittle, mutations 

would stop the system. I believed 
that, too, but I wanted to try it, as 
Chris Langton put it, to find out 

why it wouldn’t work. So when I 
first ran the system I just wanted 
to get it working. I figured out 
how many instructions it would 
require to replicate, rounded it 

off, and that was my instruction 
~ set. Then I built a creature to test 

the simulator, a creature that self- 

replicated and didn’t do anything 
else. I thought, ‘Okay, Ill get the 
simulator working, and it’ll take 
me years to get evolution out 

of the system.’ 

“But as it turns out, I never had 

to write another creature.” 

On January 3, working at night 
on a table in the bedroom of his 
apartment while his wife slept, 
Ray “inoculated” the soup with 
his single test organism, eighty 
instructions long. He called it the 
“ancestor.” Its replications took 
somewhere over eight hundred 
instruction executions each time. 

The ancestor and descendants 
quickly populated the soup, until 
it was 80 percent full. Once that 
threshold was attained, the reaper 
began its grim task and ensured 
that the population would grow 
no further. 

The experiment proceeded at 
twelve million instructions per 
hour. (Later, using more powerful 
computers, Tierra would run six 

times faster.) Ray tracked the pro- 
ceedings on a dynamic bar chart, 
which identified the organisms 
and the degree to which they pro- 
liferated in the soup. Initially, 
clones of the ancestor dominated 
thoroughly; these typically rep- 
licated only once before dying. 
Then mutants began to appear. 

The first was a strain of creatures 
seventy-nine instructions long. 
The horizontal bar on the chart 
representing those creatures be- 
gan to pulse, the bar representing 
the eighty-instruction ancestors 
shrank, and soon the lower bar 



inched past the original. Even- 
tually, some bars directly below 
those two began pulsing, indicat- 
ing that even smaller mutations 
had successfully found ways to 
self-replicate. Ray was thrilled; 
Tierra was displaying the effects 
of evolution, as variations on the 

original were discovering more 

successful strategies for coping in 
the environment. The smaller or- 
ganisms were more successful be- 
cause their slightly shorter length 

allowed them to reproduce while 
occupying less CPU time. (Ray 
had the option of adjusting the 
system parameters to reward 
larger organisms instead of 
smaller ones.) 

Then something very strange 
happened. In the lower regions 
of the screen a bar began pulsing. 
It represented a creature of only 
forty-five instructions! With so 
sparse a genome, a creature could 
not self-replicate on its own in 
Tierra; the process required a 
minimal number of instructions 
— probably, Ray thought, in the 
low sixties. Yet the bar represent- 
ing the population of forty-five 
soon matched the size of the pre- 
vious largest creature. In fact, the 
two seemed to be engaged ina 
tug-of-war. As one pulsed out- 
ward, the other would shrink, 

and vice versa. 

It was obvious what had oc- 
curred. A providential mutation 
had formed a successful parasite. 
Although the forty-five-instruc- 
tion organism did not contain all 
the instructions necessary for rep- 
lication, it sought out a larger, 
complete organism as a host and 
borrowed the host’s replication 
code. Because the parasite had 
fewer instructions to execute and 

occupied less CPU time, it had an 
advantage over complete crea- 

tures and proliferated quickly. 
But the population of parasites 
had. an upper limit. If too success- 
ful, the parasites would decimate 
their hosts, on whom they de- 

pended for reproduction. The 
parasites would suffer periodic 
catastrophes as they drove out 
their hosts. 

Meanwhile, any host mutations 

that made it more difficult for 
parasites to usurp the replication 
abilities were quickly rewarded. 
One mutation in particular 
proved cunningly effective in 
“immunizing” potential hosts — 
extra instructions that, in effect, 

caused the organism to “hide” 
from the attacking parasite. In- 
stead of the normal procedure of 

periodically posting its location 
in the computer memory after re- 

producing, an immunized host 
_ would forego this step. Parasites 
depended on seeing this informa- 
tion in the CPU registers, and, 

when they failed to find it, they 
would forget their own size and 
location. Unable to find their host, 

they could not reproduce again, 
and the host would be liberated. 
However, to compensate for its 
failure to note its size and location 
in memory, the host had to un- 

dergo a self-examination process 
after every step in order to restore 
its own “self-concept.” That par- 
ticular function had a high energy 
cost — it increased the organism 
size and required more CPU time 
— but the gain in fitness more 
than compensated. So strains of 
immunized hosts emerged and 
virtually wiped out the forty- 
five-instruction parasites. 

This by no means meant the end 
of parasitism. Although those first 
invaders were gone, their prog- 
eny had mutated into organisms 
adapted to this new twist in the 
environment. This new species of 
parasite had the ability to exam- 
ine itself, so it could “remember” 

the information that the host 
caused it to forget. Once the par- 
asite recalled that information it 
could feast on the host's replica- 
tion code with impunity. Adding 
this function increased the length 
of the parasite and cost it vital 
CPU time, but, again, the trade- 

off was beneficial. 

Evolutionary arms races were 
a familiar turf for ecologists such 
as Tom Ray. In the natural bio- 
sphere, of course, they extended 

over evolutionary time, measured 
in thousands of years. But even a 
true believer such as Ray was as- 
tonished at how easily a digital 
terrain could generate this same 
competition. Tierra had devel- 
oped identical phenomena within 
ten minutes! Just as remarkable 

was that his system had produced 
this situation, previously wedded 

to biology’s domain, without any 
manipulation whatsoever. 
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“In my wildest dreams that was 
what I wanted,” he said. “I didn’t 
write the ancestor with the idea 
that it was going to produce 

all this.” 

Most satisfying to Ray was an 
effect clearly triggered by Tierra’s 
open nature: on its own, the sys- 
tem had shifted the criteria for 
what constituted a fit organism. 
When the soup filled with organ- 
isms, the evolutionary landscape 
itself changed; the digital crea- 
tures were forced to seek novel 
responses to their altered circum- 
stances. They did this by reward- 
ing what previously would have 
been hopelessly ineffectual muta- 
tions. The door was opened to 
unprogrammed diversity. _ 

“At the outset, selection favors 

efficiency towards the size bias 
we set up,” explains Ray. “But as 
the system runs, mutants do odd 

things, and one of the odd things 
they do is discover other crea- 
tures, then exploit them. The 
parasites don’t contain all the in- 
formation they need to replicate, 
but they find that information in 
their environment, which now 
consists of other creatures. And 
it even turns out they alter each 
‘other’s information, and in that 

way divert someone else’s energy 
resources into the replication of 
their own genome. That’s where 
the evolution gets interesting, 
because they’re all still trying to 
make their code more efficient, 

but the bulk of evolution is com- 
ing from exploiting each other. 
The organisms have added a 
whole new realm to the fitness 
landscape, a new adaptation for 
passing on their genes, a specific 
mechanism not present in the an- 
cestor. In this case, parasitism, 

or immunity to parasitism.” 

— 
THE EMERGENCE OF DIVERSITY in 
Tierra’s maiden voyage was no 

anomaly. Although each sub- 
sequent run differed in some 
respect, the major effects kept 
repeating. Within a few million 
instructions parasites would 
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emerge, and an evolutionary 
arms race would ensue. ; 

Ray conducted a variety of 
experiments with Tierra. As 
an alternative to inoculating the 
system with a single ancestor, he 
injected the soup with creatures 
evolved from previous runs. His 
gene bank soon grew to over 
twenty-nine thousand different 
genotypes of self-replicating or- 
ganisms, of over three hundred 

size classes. Typically, he would 
isolate a certain host and a certain 
parasite and see the effects. Then 
he would sort and analyze the 
results with the aid of an accom- 
panying program called Beagle, 
honoring the ship on which Dar- 
win voyaged to the Galapagos. 
“This sort of thing should be very 
interesting to population geneti- 

cists,” says Ray. “Never before 
has anybody been able to look at 
genetic change in a population 
right down to frequency of every 
genotype in every species of a 
community. I’m making a record 
of every birth and death. I can 
go back and figure out why one 
variation beat out another, look 

at its code and determine what 
gave it the advantage.” 

Using this method, Ray dup- 
licated various biological phe- 
nomena observed in the field by 
ecologists. In one experiment, Ray 
gauged the effect of introducing 
a parasite organism into a pre- 

viously pristine ecology; then, 
trying the opposite, he removed 
parasites from the soup. “Just as 
in natural ecological communi- 
ties, the presence of a predator 
doubles the diversity,” he says. 

“The predator [parasite] tends to 
suppress the dominant host com- 
petitor, and prevents it from com- 

petitively excluding the weaker 
competitors. So Tierra reflects 
real ecological communities 
in a very nice way.” 

Ray’s other experiments indi- 
cated that genetic mutation itself 
is not necessarily the driving force 
behind evolution. In one experi- 
ment, he adjusted the parameters 

- “Just as in natural 
ecological communities, 

the presence of a 
predator doubles the 

diversity.” 

of the system by switching off 
the background noise and elim- 
inating mutations from replica- 

tion. He inoculated the soup with 
hosts and parasites, and diversity 
emerged as surely as before. He 
attributed this to the effect caused 
by the “sloppy replication” that 
occurred when parasites tam- 
pered with the host genomes. The 
host codes were sometimes bro- 
ken, causing an effect much like 

crossover. Along with Hillis’s 
findings and related work by 
Kauffman and Koza, this result 

was a further indicator that the 
evolution of organic complexity, 
and possibly sexual reproduction, 
might owe much to the emer- 
gence of parasites. 

Like Hillis and Koza, Ray be- 

lieved that digital evolution had 
the potential to become the en- 
gine of practical computer pro- 



gramming in the next century. 

Tierran organisms, like Hillis’s 
Ramps and Koza’s LISP creatures, 

were capable of brilliant feats of 
code crunching. As millions of in- 
structions were executed, Tierran 

organisms optimized their size, 
managing to compact very com- 
plicated algorithms into instruc- 
tion sets much smaller than those 
with which they began. Ray saw 
organisms clock a 5.75-fold in- 
crease in efficiency. The organ- 
isms performed this wizardry by 
using the extremely nonintuitive 
techniques that come naturally to 
artificial organisms. 

One example illustrated how or- 
ganisms discover programming 
tricks. Ray’s creatures commonly 
had pieces of code, or templates, 
to mark where they began and 
where they ended. (These acted 
as a sort of membrane to isolate 
the creature from the environ- 
ment.) But one species of creature 

hit on an idea that enabled it to 
evolve without using a template 
to mark its end. “These crea- 
tures,” wrote Ray, “located the 

address of the template marking 
their beginning, and then the ad- 
dress of a template in the middle 
of their genome. These two ad- 
dresses were then subtracted to 
calculate half of their size, and 

this value was multiplied by two 
... to calculate their full size.” 

Ray’s organisms were capable 
of more complicated tricks. Af- 
ter one run of fifteen billion in- 
structions, he examined a certain 

creature he named “72etq.” (Ray 
named his organisms by the num- 
ber of instructions in their geno- 
type, followed by three letters, 
representing the order in which 
the creature appeared in his ex- 
periments. Thus the ancestor 
was called 80aaa, and 72etq rep- 

resented the 3,315th different 

version of a creature seventy-two 

instructions long.) This particu- 
lar organism executed a series 
of algorithms that performed a 
sophisticated optimization tech- 
nique called “unrolling the loop.” 
It allowed the creature to operate 

with a genome half its actual 
size (thirty-six instructions) by 
a complicated but highly compact 
series of instruction swaps and 
self-examinations. According to 

Ray, “The optimization technique 
is a very clever one invented by 
humans, yet it is implemented in 
a mixed-up but functional style 
that no human would use (unless 
very intoxicated).” Ray managed 
to examine carefully only a small 
percentage of the genomes of 
his more evolved creatures; it is 
logical to assume that others had 
devised equally impressive opti- 
mization schemes that may or 
may not have been worked out 
by humans. One could speculate 
that environments like Tierra 
might find utility as virtual lab- 
oratories for generating the al- 
gorithms that would drive the 
devilishly complex computer 
programs run on the super- 
computers in the next century. 

Still, the most spectacular news 
from Tierra was its analogue to 
biology, particularly in the di- 
versity that emerged when Ray 
allowed it to run for mammoth 
sessions. A series of eras unfold- 
ed. These appeared suddenly, 
after long stretches of stable be- 
havior. (This was further confir- 
mation of Hillis’s discovery that 
punctuated equilibrium emerges 
spontaneously in computational 

evolution.) In each of these, ge- 
netic explosions erupted noise- 
lessly, marked on the screen only 
by a profusion of different levels 
on the dynamic bar chart. (Later, 
one of Ray’s students improved 
the display so that different or- 
ganisms would be represented by 
colored rods.) Yet to an observer 
supplied with the knowledge that 
the tiny world had undergone a 
sort of evolutionary apocalypse, 
these shifts in light seemed accom- 
panied by Wagnerian fanfares 
and blinding flashes of lightning. 
It was history on the grandest 
possible scale. 

A typical experiment of this sort 
could begin with an inoculation 
of a single ancestor. Soon came 

the almost inevitable appearance 
of parasites and host adaptations 
to resist the parasites. For millions 
of instructions, Tierra maintained 
a pattern wherein two sets of or- 

ganisms — descendants of organ- 
isms of around eighty instructions 
and parasites with around forty- 
five instructions — maintained 
their presence in the soup. Sud- 
denly, a new sort of organism ar- 
rived and began to dominate. On 
examining the code, Ray discov- 
ered that these new mutants were 
hyper-parasites: although derived 
from the genomes of host organ- 
isms, they had developed an abil- 
ity to divert the metabolism of the 
parasites in order to bolster their 
own replication function. 

The hyper-parasites were remark- 
able creatures. They were the 
same length as the eighty-instruc- 
tion ancestor, but subsequent evo- 

lutionary pressure had changed 
almost one-fourth of the genome 
and replaced the ancestor’s in- 
structions with others. Those 
changes greatly enhanced their 
fitness by allowing them not only 
to replicate but also to fatally at- 
tack their small competitors. This 
stunt was dispatched in a manner 
that would win accolades and 
envy from any skilled hacker: 
hyper-parasites managed to 
examine themselves constantly 
to see whether parasites were 
present. If a parasite was detect- 
ed, the hyper-parasite executed 
a Pac-Man-style maneuver. Trans- 
mogrifying from victim to vic- 
timizer, it diverted the parasite’s 

CPU time to itself. The assault 
was so devastating that its con- 
tinued repetition drovethe 
parasites to extinction. 

From that point on, cleansed of 
simple parasites, Tierra went into 

another long period of relative 
. stability. No longer burdened 
with competing parasites, the 

host organisms, almost all of 

which were now hyper-parasites, 
searched evolutionary space in an 

attempt to maintain the genetic 
integrity necessary to replicate, 

while consuming less energy. The 
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method by which the hyper- 
parasites accomplished this re- 
called experiments by Robert 
Axelrod and others studying the 
evolution of cooperation. Groups 
of hyper-parasites worked sym- 
biotically, sharing the code for 
replication. This new variation 
could not reproduce on its own 
but relied on similar organisms to 
provide the missing piece of the 
reproductive gene. Like pairs of 
cooperating participants in the 
iterated Prisoner’s Dilemma, each 

organism realized a benefit from 
the symbiosis. 

This utopian scenario continued 
for millions of instructions. It was, 

however, doomed. Formalized 
cooperation had become yet an- 
other aspect of the environment 
to be exploited by an opportun- 
istic mutation. In this case, the 

interloper was an organism that 

shrewdly placed itself between 
two cooperating hyper-parasites 

and intercepted the genetic infor- 
mation for replication as it passed 
from one to the other. It was as 
though a quarterback and a half- 
back, smug in the knowledge that 
no defensemen were nearby, had 
been practicing handoffs, and 
suddenly, inexplicably, a defen- 

sive back emerged from nowhere 
and spirited away the precious 
football. By commandeering the 
replication code in one well-posi- 
tioned grab, this hyper-hyper- 
parasite, or “cheater,” was able 

to reproduce and thrive with a 
body length of only twenty- 
seven instructions. 

“When the hyper-parasites drove 
the parasites to extinction at 

around 550 million instructions, 

I thought that I was never going 
to see them again because the 
defense seemed ironclad,” says 
Ray. “But the evolution of social- 
ity made them vulnerable again, 
and gave the parasites a way 
back into the system.” 

As each run of Tierra unfolded, 

‘Ray and others attuned to the be- 
havioral mosaic of ecology could 
recognize biological phenomena 
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as they emerged. But, because 
Tierra was life of a different sort, 

a truly synthetic form of life, it 
may have been displaying behav- 
ior that was lifelike but character- 
istic mainly of an alternative form 
of life. Tom Ray admitted a prob- 
lem in identifying these possible 
effects: “What we see is what we 
know,” he wrote. “It is likely to 
take longer before we appreciate 
the unique properties of these 
new life forms.” 

TIERRA’S INSTANT ABILITY to yield 
the drama, and apparently the 
dynamics, of an evolutionary bio- 
sphere changed Ray’s life. The 
same ecologists at Delaware who 
once refused him tenure now 
came to his office and spent hours 
staring at the bars on his com- 
puter screen. Ray won tenure. 
Others at Delaware, particularly a 
group of computer scientists, be- 
came committed enthusiasts, and 

soon Ray was at the forefront of a 
Newark-based a-life study group. 

Still, Ray suffered the reluctance 

of those who had difficulty con- 
ceiving of lifelike phenomena 
arising from the bowels of a 
computer. When one official at 
the Air Force Office for Scienti- 
fic Research (AFOSR) reviewed 
Ray’s work with Tierra, he passed. 
it around and found not only re- 
sistance to supporting the idea 
but also an edge of ridicule, a 
suspicion that Ray had perhaps 
overly relied on science fiction for 
his vision. Some at the AFOSR 
wondered whether some of the 
modest funding devoted to other 
experiments under the rubric of 
artificial life should not be recon- 
sidered: Doyne Farmer had to re- 
assure the funders that serious 
science was indeed the agenda 
of this new field. 

As Ray continued his work, 

however, and began circulating 
his results among computer scien- 
tists and biologists, Tierra gained 
a level of respect unprecedented 
among a-life experiments. IBM, 
excited about the possibility of 

transferring the methodology 
of Ray’s organisms to the prin- 
ciples of programming massive- 
ly parallel computers, awarded 
him a $15,000 prize in their super- 

computing competition. Ray’s 
work won attention from science 
journals and the lay press. The 
Santa Fe Institute invited him to 
spend six months as a visiting fel- 
low. Perhaps most impressive of 
all the reactions came from the 
ranks of biologists, most of whom 

were extremely wary about the 
possibilities of producing lifelike 
phenomena on computers. When 
Ray presented his results to a 
gathering of evolutionary biolo- 
gists, he won the respect of key 
evolutionary biologists like John 
Maynard Smith. Ecologist 
Stephen P. Hubbell of Princeton, - 



originally a skeptic, attended 
a seminar on the work and de- 
scribed it as “spectacular.” Anoth- 
er noted biologist, Graham Bell 
of McGill University, described 
Ray’s system as “the first logical 
demonstration of the validity of 
the Darwinian theory of evolu- 
tion,” and wrote a letter touting 

Ray’s system. 

This work has three impor- 
tant uses. First, it is a superb 

educational tool. Many peo- 
ple doubt that the theory of 
evolution is logically possi- 
ble. ... Now, one can simply 
point to the output of Ray’s 
programs; they are the ulti- 
mate demonstration of the 
logical coherence of evolu- 
tion by selection. Secondly, 
it seems likely to provide a 
superior method for testing 
theoretical ideas in evolution, 

#) & 

by providing more realistic 
general algorithms than have 
ever before been available. 
Thirdly, it may also repre- 
sent a general advance in 
computation, since it makes 
it possible to evolve efficient 
algorithms for any purpose. 
... lam writing to assure 
you that it... ranks among 
the most interesting develop- 
ments in evolutionary theory 
in the last ten years. 

Ray would cheerfully admit the 
limitations of his system — he 
noted that several magnitudes of 
increased computer power would 
be required to support a system 
to evolve more complex creatures, 
one that could support life forms 
with the equivalents of both DNA 
and RNA, for instance, or multi- 

cellular organisms. But in a sense 
Tierra had already accomplished. 

Jim Woodring 

one of Ray’s prime goals — the 
beginnings of a shift in perception 
caused by a successful implemen- 
tation of open-ended artificial 
evolution. An indication of this 
came in the August 27, 1991, edi- 

tion of the New York Times, declar- 
ing that, on the heels of Tierran 

evolution, “A new round of de- 
bate has developed among scien- 
tists as to where the dividing line 
between life and non-life may 
lie.” A debate long anticipated by 
the proponents of artificial life. 

Tom Ray had an additional view- 
point on the ability of Tierra to 
evolve the workings of biology 
from a digital soup: “The con- 
clusion I draw from it,” he says, 

“is that virtual life is out there, 

waiting for us to create environ- 
ments for it to evolve into.” € 
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PROVING 
WHAT? 
BY ANTLER 

How in autumn, even before the leaves fall, 

When they’re all at their height of color, 
Next year’s leaves are already there, tiny, 

on either side of the stem of each leaf 

where it meets its branch, 

Already there, waiting, 

Before the leaf that is still there 

is dead and falls, 

Tiny folded leafbudsheath 
Resembling two hands in prayer 
Palm to palm with fingers extended. 

Proving what? 
Life after death exists 

even before you're dead. 

Or how when a redwood tree is cut down or blown over 
It doesn’t die: because the roots 
Curl up out of the earth and become 

new trees, 

Each of which can grow to be 
Just as tall just as old 

as the tree which was there before. 
It'd be as if you were cut off at the ankles 
And your top taken away to make The Milwaukee Journal, 
And your toes curled into the ground and came up 

as ten new “you”s — looking exactly like you 
and being exactly you. 

And so a redwood you see now that’s 2000 years old 
may ve come from the root of a redwood that was 2000 years old 
that may’ve come from the root of a redwood that was 2000 years old 
so far back that it’s literally one million years old! 

And that’s why they’re called Sequoia sempervirens, 
ever-living. 

Proving . . . what? 

Even before you're dead Antler's poetry last appeared in WER 
life after death exists. @ #66 (Spring 1990). He lives in Mil- 

waukee, but most of his recent poetry 

is about what happens outside cities. 

This poem is from his forthcoming 

book, Ever-Expanding Wilderness. 

—Richard Nilsen 
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A HEDROC i 
BY TOM NESS 

OR MILLIONS OF YEARS plate 
tectonics have been pushing 
Mount Tamalpais higher. The 
mountain (in Marin County, on 
the California coast) that local 
Native Americans called 

| “Sleeping Lady” now stands at 
pa 571 feet. For the same length of time 
erosion has been wearing her down. 
When the deluge rains came in the 
winter of 82, many of the steepest 
streambeds were scoured down to 
clean bedrock of graywacke sand- 
stone. When the flashfloods sub- 
sided, all of the redwoods in those 
streambeds came to rest in massive 
jumbled dams of boulders, logs, and 

gravel up to twenty feet high. 

In the spring, thousands of redwood 
shoots began to burst out of fissures 
in the bedrock, re-sprouting from 
roots that had been inaccessible to 
the fury of the flood. I began to won- 
der if anything could kill these irre- 
pressible trees. They were obviously 
undaunted by floods, had legendary 
resistance to fire, and took wind 

Natural History Book 
Service Ltd 

This catalog puts you in awe of the 
achievements of the human mind. Its 
listings of English-language books cover 
the globe. When these folks say, “Our 
ever-broadening worldwide trawl of 
publishers brings to our notice many 
important books,” they aren't blowing 
smoke. And they let you order with 
a plastic card. —Richard Nilsen 

e 

Arabian Mammals A Natural History 
Jonathan Kingdon 

The Arabian peninsula is home to a diverse 
mammalian fauna, with many distinct races 
and forms found nowhere else. The harsh- 
ness of the desert necessitates some un- 
usual and unique adaptations, and many 
of the species are endangered. 

Written and illustrated by the author of 



blow-downs as a temporary setback. 
I couldn’t think of any insect, viral, or 
fungal pathologies leading to their 
death. I was stunned by the impli- 
cations of this apparent immortality. 
[had every reason to believe that the 
trees I was watching push out from 
solid rock were as old as the species’ 
presence in the region, or as old as 
the watershed they were helping to 
carve, whichever came first. There 

are no biological reasons why the 
same living individuals couldn’t 
ride the mountain up during its lift- 
ing phase and follow it back down 
as erosion takes its course over 

geologic time. 

The oldest trees (based on ring 
counts) are the bristlecone pines in 
California’s White Mountains; at 

around 4,000 years. The oldest recog- 
nized individual plants, extrapolated 
from known growth rates of out- 
ward-moving rings of continuously 
living roots, are creosote bushes in 

the California desert. Some are esti- 
mated to be an astonishing 10,000 

East African Mammals, this volume starts 
with a general introduction to the region, - 
and follows with descriptions of every spe- 
cies to be found there: primates, insecti- 
vores, hares, rodents, carnivores, hyraxes, 
sea cows, horses and even-toed ungulates. 
Will become a standard reference for con- 
servationists and mammalogists alike. 

292 pages numerous illus April/May 1991 
£59 0124083501 Academic Press 

@ 

Guide to Birds of Vanuatu 

Heinrich Bregulla 

The first guide to the avifauna of this group 
of Micronesian islands. The islands are im- 
portant as a faunal crossroads where three 
streams of colonisation of Southwest Pa- 
cific birds meet, and this guide illustrates 
the 98 species known to occur. 

220 pages colours plates black & white 

years old. But the existence of un- 
limited lifespan potential in other 
plants has not been fully explored, 
and there may be living plants for 
whom the whole of human history 
has been a blur of sunny days and 
starry nights. The Biblical injunction 
that the meek shall inherit the earth 
may not refer to people who turn the 
other cheek, but to a deeper evolu- 
tionary principle which humans 
violate at their peril. ¢ 

photos maps July 1991 £15.95 0904614344 
Anthony Nelson 

@ 

Listening in the Dark 
Donald R Griffin 

Study of the acoustic orientation of bats 
and men, reissued with a new preface by 
James Simmons. 

464 pages illustrations 1986 reprint edition 
£13.95 0801493676 pbk Cornell UP 

e 

Inshore Marine Life of Northern Ireland 

A Sublittoral Survey 
DG Erwin, BE Picton, DW Connor, CM 
Howson, P Gilleece and M] Bogues 

A report of surveys carried out by diving 
teams on the benthic life in the seas around 

Northern Ireland. Includes full descriptions 

mn 
ILSEN PHOTOS BY RICHARD NI 

Tom Ness wrote “Re- 

flections of an Outlaw 

Volunteer,” about his 

experiences fighting last 

year’s Oakland, Califor- 

nia, fire, in our Spring 

1992 issue. He now 

lives in‘Grants Pass, 

Oregon. —RN 

of survey methods and tables of the spe- 
cies found. 

148 pages 12 colour photos 28 maps 1990 
£19.95 0337082685 pbk HMSO Ireland 

@ 

Butterflies of Lebanon 

Torben B Larsen 

Guide to the lepidoptera of this middle- 
eastern country, giving background in- 
formation plus full descriptions of all 
recorded species. 

254 pages 16 colour plates 8 figures 
1974 £22 0900848731 Packard 

Natural History Book Service 
(two free catalogs: 

Natural History and Ecology & Environment) 

2 Wills Road, Totnes, 

Devon TQ9 5XN, UK 
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A-Life Ni 
vp * 5 

Vightmare 
ave take 

AVE YOU EVER WONDERED what the scientists 

working on the atom bomb might have done under 

different circumstances? What if the Manhattan Project 

had not been undertaken under pressures of a world war 

and under the cloak of secrecy? What goes through the mind 

of any scientist when he or she seeks a breakthrough that 

may on the one hand increase human understanding and 

produce tangible benefits, yet on the other hand may 

engender new and terrible forms of destruction? 

These questions came to mind 
when I was conducting the in- 
terviews that were the back- 
bone of my book, Artificial Life 
(Pantheon, 1992). Not that this 

new scientific domain is prima- 
rily directed toward producing 
weapons. Artificial life, or a-life, 

is the study and creation of hu- 
man-made systems that behave 
like living systems. The artificial 
organisms midwifed by a-life 
researchers can exist in pots of 
chemicals or within the silicon 
maelstrom of a computer or 
robot. Like real organisms, they 

display independent behavior, 
often as a result of evolution, 
which can be produced by a 
digital version of natural selec- 
tion. There are two points to 
doing artificial life. First, we 

will gain a better understand- 
ing of nature, of life itself. Sec- 

ond, we can create a powerful 
new technology based on 
nature’s most ingenious prod- 
uct — living organisms. The 
eventual benefits of artificial life 
are limited only by imagination: 

_ self-reproducing factories, micro- 
scopic disease-killing machines, 
a menagerie of lifeforms per- 
forming useful functions. 

But as in the case of nuclear 
technology, the potential dan- 
gers of a-life are horrifyingly 
vivid, particularly if human- 
kind uses them for warfare. 
(Since much of the research is 
government-funded, this is not 
a remote fear). To quote physi- 
cist Doyne Farmer (in an essay 

© M, C. Escher/Cordon Art — Baarn — Holland 



BY STEVEN LEVY 

Sometimes, the outtakes are as important as anything else in a book. But certain passages hit the cutting- 

room floor because something has to be trimmed, or because they lead away from the main thrust of the 

argument. When he read WER #73, the “questioning technology” issue, Steven Levy called to tell me he 

had something he knew WER readers would find interesting. In the following pages, you have a chance to : 

_read what the a-life researchers in Steven Levy’s book (p. 22) had to say when they faced the ethical and 

moral implications of their work. These passages didn’t end up in the book, but the author thought they 

ought to get wider circulation. If you’ve read “Deep Evolution” (p. 4) and the excerpt from Artificial 

Life (p. 22), you’re ready for the truly ~_ stuff. —Howard Rheingold 

he co-wrote with Alletta D’A. 
Belin), “Once self-reproducing 
war machines are in place, even 
if we should change our mind 
and establish a consensus, dis- 

mantling them may become im- 
possible — they may be literally 
out of our control. An escalated 
technological war involving the 
construction of artificial armies 
would certainly end by destroy- 
ing the participants themselves, 
and would give rise to a genera- 
tion of lifeforms that might be 
even more hostile and destruc- 

tive than their human ancestors. yy 

Fortunately, the scientists work- | 

ing in this upstart pursuit recog- 
nize the dangers, and have con- 
sciously determined that this 
awareness must be intimately 
woven into the practice of artifi- 
cial life. Led by Chris Langton, 
the Los Alamos computer sci- 
entist who was instrumental in 
organizing the field, they insist 
that their work, and the issues it 

raises, submit itself to public 
scrutiny and discussion. 

Less clear is whether or not this 
process will mitigate the danger. 
Has there ever been a technology 
with a power for destruction that 
has not been deployed? Another 
problem: artificial lifeforms 
could present a threat to human- 
ity even if they were not used in 
a military capacity. Artificial life 
is a science of emergence — its 

results are not specifically pro- 
grammed by its creators. In order 
to evolve with the full power of 
nature, our artificial offspring 
would by definition be guided 
by their own needs. Allowing 
them to fulfill their potential 
might cause grave problems for 
us. At the least, we might have to 

consider some sort of civil rights 
for artificial organisms which 
satisfy any reasonable definition 
of “living.” At the worst, they 
may ultimately supplant us. 
Some a-life researchers do not 
see this as a problem; rather, 

they believe that it is the role of 
human beings to pass the evolu- 
tionary baton to these artificial 
creatures. While species rou- 
tinely come and go, this might 
represent the first conscious pas- 
sage of that sort; thus the process ° 
is ripe for debate. 

Though these issues will not 
really become vital until years 
or decades hence, when the ex- 

periments now beginning in arti- 

ficial life see fruition in complex 
artificial creatures, inevitably 
my sources and I would discuss 
them. Though often these con- 
versations seemed transplanted 
from science-fiction novels, I 

came to realize that there was 
something quite unique here. 
Almost without exception, I 
found those working in the field 
to be responsible, concerned, and 

thoughtful — true friends of 
the earth. They believed that 
ultimately the contribution of 
artificial life would be over- 
whelmingly positive. Yet none 
could deny that their work also 
held the potential to change hu- 
manity irrevocably. Like Mary 
Shelley’s fictional Victor Fran- 
kenstein, they were flirting with 
a conceivably catastrophic hubris. 

Looking over the transcripts of 
my interviews, I realized that 
some of these discussions were 
too rich to file away. The white- 
hot center of artificial-life studies 
is New Mexico, specifically the 
T-13 Complex Studies Group at 
Los Alamos National Laboratory 
and the Santa Fe Institute. In Sep- 
tember 1989, I conducted this 

joint lunchtime interview at a 
restaurant in Los Alamos with 

Doyne Farmer, head of the group 
(he has since left the lab to start 
the Prediction Company), Chris 
Langton, the resident artificial- 

life maven, and Steen Rasmussen, 

a physicist from Denmark. 

FARMER: I think we have to 
be kind of careful. You know, 

frankly, I had some hesitation 

about writing this article [“Artifi- 
cial Life: The Coming Evolution,” 

printed in Artificial Life IL, the 
proceedings of the second a-life 
conference] or seeing you write 
this book because in a way I’m 
almost nervous about having too 



much public attention focused 
on this. I think it’s quite likely 
we're going to have the Jeremy 
Rifkins of the world breathing 
down our necks; in a way, right- 
ly so. I think some amount of 
attention needs to get focused on 
this issue, because we do need to 

address it, but I know it’s going 
to be a pain in the ass to havea 

certain class of people irrationally 
ranting and raving about it. 

LANGTON: That’s why it’s im- 
portant that we do discuss these 
kinds of issues. It is correct that 
people should be asking these 
questions, and we should be 
doing it rather than waiting for 
somebody outside to jump in. 

FARMER: Yeah. Right now it’s 
kind of nice in a way that artifi- 
cial life is underground, because 
it means we can keep a low pro- 
file and just do what we want. 
But as responsible scientists I re- 
ally do think that this is the thing 
that’s going to have the biggest 
impact on the world in 100 years, 

and as responsible scientists we 
should try to get it out there in 
front. And we should do that 
before it happens — before 
the bomb is here. 

LEVY: Do you think it would 
have made a difference if scien- 

tists who devised the atomic 

bombs spurred public discus- 
sions beforehand ? 

FARMER: It’s hard to say. 

LANGTON: It’s a good question, 

though. 

FARMER: Oppenheimer actually 
proposed something. His pro- 
posal was that there be a world 
nuclear energy commission that 

would basically regulate nuclear 
energy worldwide. The secrets 
would be shared among the 
Western powers. Basically be- 
tween us and the Soviets. And 
there would be a regulatory com- 
mission that would control all 
this stuff. He was overruled. 
Okay, it’s probably unrealistic 
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Maybe 

things 

could go 

bad, but 

to a large 

degree it’s 

our respon- 

sibility to 

make sure 

that we 

don’t create 

a monster. 

—Doyne Farmer 

Farmer 

to think that they would have 
been able to pull off what Op- 
penheimer was advocating, but 
if they could have done it I think 
it would clearly have been a hell 
of a lot better than what hap- 
pened. And I think one of the 
differences that I think artificial 
life is going to. . . (pauses) Well, 
it’s hard to say. 

[Artificial life] may come on 
us gradually, but I think on the 
other hand I think we’re seeing 
the precursors leading up to it 
right now. It may be a little bit 
like computer viruses; you go 
along, ha-ha-ha, computer vi- 

ruses. And then one day you 
go in to work and don’t get any 
work done for two days because 

the virus has locked everything 
up. Now, that’s not such a big 
deal, certainly at this point not at 
all like nuclear weapons. But on 

the other hand it may be that 
once artificial life starts happen- 
ing it happens a lot faster than 
[we would have guessed]. Ex- 
ponentials are always deceptive 
in that regard. And I do think 
we're on some kind of exponen- 
tial growth curve. One day it’s 
just going to sweep over us and — 
I think it’s going to be a lot bet- 
ter if we’re prepared. If we’ve 
thought about the issues, if we 

know how we're going to ad- 
dress them, if they’ve been aired 

properly before that happens. 

LEVY: But I see a similarity to the 

Kevin Kelly 



Kevin Kelly 

Oppenheimer thing right now. 
At the end of your publications, 
Doyne, you always have a state- 
ment to the effect that you hope 
the ideas contained are not used 
in military applications or killing 
or things like that — 

FARMER: It’s probably a futile 
hope. You really should read Fi- 
asco, by Stanislaw Lem. [It occurs 

in the far future.] We finally get 
to the stars and we encounter life 
on other planets. It’s hard to sort 
out because a lot of it is artificial 
life by then; but there’s this belt 

of stuff, they think it’s a ring 
around the planet. But it turns 
out to be basically a big SDI sys- 
tem [a remnant of a dead civili- 
zation]; and furthermore it’s a 

live SDI system. Because you 
can’t really control something 
like that from the ground, they 
made more and more of it au- 
tonomous and self-reproducing, 
and pretty soon it’s a creature, a 

very hostile creature. It’s ironic in 

the blackest way — very black 
humor, but I think very a propos 
to the potential problems with 
this kind of stuff. 

LANGTON: By the way, if you’re 
going to be reading books you've 

got to read Frankenstein. I mean, 

it’s so different from the movie, 

and it’s. a very insightful book. 

FARMER: The point of the book 
was, I think, that Dr. Franken- 

stein himself was the monster. 
He created this thing and then 
abandoned it. And he didn’t ac- 
cept the responsibility for the 
thing he created. [But we work- 
ing in] artificial life cannot deny 
the responsibility for the things 
we create. Maybe things could go 
bad, but to a large degree it’s our 
responsibility to make sure that 
we don’t create a monster. It 
would be monstrous of us if we 
created these things without 
thinking of [the consequences]. 

RASMUSSEN: As far as I see 
it, once we understand these 

powers of creation in nature the 
result will be very, very, very 
much more powerful than the 
discovery of the bomb, and it will 
have much wider consequences. 
I can really imagine that will 
happen. What I sometimes feel 
bad about is that I don’t think 
that mankind is grown up 
enough to take this responsi- 
bility. I’m not convinced that 

the day we are able to initiate 

processes which will create life 
with certain properties [will ini- 
tiate] a better life — I mean the 
good life for humans. 

LANGTON: I think it goes to 
an extremely deep metaphysical 
question of what is the purpose 
of life, but not just human life. 
My feeling is that it is out of our 
control; we are just little cogs ina 
much bigger evolutionary proc- 
ess. We're little leaves being 
swept down the stream, and all 

we can hope to do is perturb our- 
selves to the right or to the left to 
influence the overall flavor of 
this evolutionary direction. 

LEVY: Some people are saying 
that evolving artificial life is 
almost an inevitable part of 
our evolution. 

LANGTON: Well, I think so. All 

life that we know has evolved 

and passed on and changed... . 
But one of the other things that 
we learn from evolution is its 
incredible sensitivity to small de- 
tails. A little accident happening 
to this creature fathered this line 
of things . . . that mutation oc- 
curred, led to that creature. The 

problem with making a science 

If we want 

to have some 

influence on how 

it’s going to be 

used and which 

direction maybe 

it will take, then 

we better be 

there. 

—Steen Rasmussen 

Rasmussen 
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Kevin Kelly 

of evolution is that it’s so depen- 

dent on historical accident. That 

means it’s incredibly sensitive 
to conditions. 

FARMER: We see this in chaos 
theory. If you really are on top 
of it watching what’s going on 
carefully, a little push in just the 
right place may make a very 
big difference. 

LEVY: Steen, let me pick up 
on your last comment. You said 
before, humanity isn’t grown up 
enough to handle this — yet here 
you are and you’re working to 

bring this about sooner. Isn’t 
there an inherent contradiction? 

RASMUSSEN: Yeah. I feel in 
some way that Iam committing 
sin by the things I am doing. If 
you ask me really honestly, 

“Steen, why are you doing this?” 
I can’t answer you. But alterna- 
tively you could say, “Well, what 
would you like to do instead in 
order to make a nicer or a better 
life for your children and grand- 
children?” And I don’t know. 

LEVY: Put aside the idea of mak- 
ing a better life for your children 
and address the contradiction 
that you might be making life 
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worse. You must have a better 

answer than “I don’t know.” 

RASMUSSEN: Let me try to put 
it another way. I think that the 
best way to have influence on 
what will happen is probably be- 
ing on the forefront or the cutting 

_ edge of this issue. Because I feel 

that this issue — the understand- 
ing of adaptive systems and the 
understanding of evolution — is 
what will change the world most 
in the foreseeable future. If we 
want to have some influence on 
how it’s going to be used and 
which direction maybe it will 
take, then we better be there. 

LEVY: But I suspect the reason 
you have a sense of sin is because 
you know historically that despite 
the good intentions of scientists 
concerning their creations, the 

applications go beyond their 
control. 

RASMUSSEN: I know that, but 

on the other hand what else can 
you do? I would not say this is 
the only thing [motivating me]. 
There’s curiosity. 

LEVY: Right, it’s scientific 
curiosity. 

FARMER: There’s also another 

By the way, 

if you’re going to. 

be reading books 
you've got to read 

Frankenstein. | 

mean, it’s so 

different from 

the movie. : 

—Chris Langton 

Langton 

urge which I think is almost un- 
conscious, and I think it has to do 

with the notion that culture is an- 
other evolutionary process [You 
ask me,] “Well, how would you 

feel about your children living in 
a world where there was a lot of 
artificial life?” My immediate 
reaction was my biological chil- 
dren, but in some sense these 

other things are going to be our 
children as well. I mean this is 
why [roboticist Hans] Moravec 
calls his book Mind Children. 
In some sense there’s almost a 
biological urge to produce off- 
springs of new ideas. And if 
these ideas actually can be em- 
bodied and come to have a life 
of their own, then in some sense 

it’s more than just passing ideas 
around which can be produced. 
The ideas themselves are going 
to come to life in some sense. 

Danny Hillis is cofounder and chief 
scientist of Thinking Machines, Inc., 
which makes the parallel-processing 
supercomputer he invented, the 
Connection Machine. Hillis is fasct- 
nated by the emergent processes of 
life itself, and believes that we can 

use them not only to make comput- 



ers intelligent, but to make comput- 
ers companions — and, perhaps, 
worthy evolutionary successors to 
human beings. He has said, “I want 
to make a machine that will be proud 
of me.” We spoke about this in May 
1990, eating lunch at the rooftop 
cafeteria of his company. 

LEVY: I was talking to someone 
yesterday who insisted that we 
should never make anything 
that’s self-reproducing. 

HILLIS: You can’t make any- 
_ thing that’s self-reproducing? 
Why not? 

LEVY: Well, he doesn’t want us 

to lose our franchise, I guess. 

HILLIS: But you see, I think that’s 
a silly point of view. It doesn’t 
bother him that grass is self- 
reproducing, or frogs, so why 
should it bother him that [artifi- 
cial life] does? I mean, we don’t 

have a franchise right now. 

LEVY: Well in the last artificial- 
life conference, you responded to 
a question in a way that intrigued 
me. I forget what the question 
was but you said, “Well, maybe 

our evolution isn’t so important 

anymore.” 

HILLIS: Right. I guess I’m not 
overly perturbed by the prospect 
that there might be something 
better than us that might replace 
us. Because as far as I’m con- 
cerned we've just kind of re- 
cently crawled out of the muck. 
We've got a lot of bugs, sort of 
left over history back from when 
we were animals. And I see no 
reason to believe that we’re the 
end of the chain and I think that 
better than us is possible. 

LEVY: But we’re us. 

HILLIS: Don’t you want your 
son to be better than you? I 
mean, do you want your son to 

inherit everything that was good. 
about you and leave behind ev- 
erything that was bad about you? 

LEVY: Well, it depends. I want 

my son to be human. I wouldn’t 
want him to be improved in 
ways which wouldn’t make 
him human. 

HILLIS: Well, to me what’s im- 

portant about humans is that 
they love, create and think. Cer- 
tainly I wouldn’t want to be re- 
placed by something that didn’t 
do those things. To me it’s not 
very important that humans 
have five fingers. If I had a son 
with six fingers and somehow 
that enhanced his ability to love 
and create, then I would feel very 
happy about that. So it doesn’t 
bother me — the notion that by 
changing some incidental things 
(and it may be that what our 
metabolic basis is is incidental), 

you can preserve what I think 
is important about humans. 
So I would call them human. 

LEVY: But are these positive 
traits the things that make 
humans fit? Does evolution 
promote those? From an evolu- 
tionary standpoint, the fact that 
we create and all the other up- 
standing things that you’re 
talking about might not 
matter so much as — 

HILLIS: I understand, exactly, 

and that’s why it doesn’t bother 
me — the notion of changing the 
rules of evolution and creating 
another evolution with another 
set of rules, a set that may be 

more likely to evolve the things 
that I think are good and that I 
admire. We’re a symbiotic rela- 
tionship between two essentially 
different kinds of things. We’re 
the metabolic thing, which is the 
monkey that walks around, and 
we're the intelligent thing, which 
is a set of ideas and culture. And 
those two things have coevolved 
together, because they helped 
each other. But they’re funda- 
mentally different things. What's 
valuable about us, what’s good 
about humans, is the idea thing. 
It’s not the animal thing. 

LEVY: Right. If some alien be- 

ings took a human egg and ges- 
tated it somewhere away from 
any human contact, what you got 
wouldn’t be what you’d want to 
call human. 

HILLIS: Exactly. So to me, if we 

can improve the basic machinery 
of our metabolism [the result can 
still be “human” ]. See, I think it’s 

a totally bum deal that we only 
get to live 100 years. I think that’s 
awful, that’s barely enough 
chance to sort of get going. 

LEVY: How old are you? 

HILLIS: Thirty-three. And I want 
to live for 10,000 years. I’ve really 
got 10,000 years’ worth of stuff 
to do and I’m sure by the end 
of that I’ll have another 10,000 

years’ worth of stuff to do. I 
don’t see any reason why that 
shouldn’t be possible if I had a 
better metabolism. Now I have 
the same nostalgic love of human 
metabolism that everybody else 
does, but to me it’s a tradeoff. If 

I can go into a new body and last 
for 10,000 years I would do it in 

an instant, no second thoughts. 

T actually don’t think I’m going 
to have that option, but maybe 
my children will. 

LEVY: If cultural evolution com- 
bined with genetic legacy winds 
up to improve humans, wouldn’t 
that in theory frustrate the ecol- 
ogy of humans? 

HILLIS: I understand there 
may be some of that problem. 
But there’s two arguments I have 
against that. One of them is that 
we're not limited by resources, 

because humans as we are now 
take away too many resources. 

I mean, if humans were justa | 

quarter of the size they are now, 
we could fit twice as many 
people on the earth. It’s just a 
coincidence that we’re this size, 

for instance. So there’s nothing 
fundamental about what con- 
strains the resources. You can 

change that. 

The other thing is there’s nothing 
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_ fundamental about what the 
right thing is. Why do you think 
100 years is the right lifespan, 
or 75 years? Maybe there’s an 
argument that says that we 
should kill everybody when 
they’re 33. 

LEVY: Maybe. 

HILLIS: It’s not like we selected 
that number for optimality of 
idea evolution. You’re right — 
10,000 might not be right either. 
My intuition is that 100 is too 
short. In fact I think that ideas 
have exploded as lifetimes 
have gotten longer. 

LEVY: What's happened is we’ve 
all hooked up to the equivalent 
of the Connection Machine. Cul- 
tural evolution has gone at such 
a frantic pace that genetic evolu- 
tion is relatively imperceptible. 

HILLIS: Yeah, I think that’s 

right. But I don’t think that that’s 
necessarily bad. Certainly the 
evidence is that as people have 
gotten to live longer it doesn’t 
seem to have hurt the pace of 
cultural evolution. 

LEVY: Well, they haven't lived 
longer by such a huge factor. 

HILLIS: I agree, but that may 
happen. I just don’t see any rea- 
son to believe that we're at the 
optimum place now. It is quite 

possible that living for 10,000 
years would be harmful. But I 
wouldn’t give up the chance 
to run that theory. 

LEVY: Is this concept sufficiently 
viable to actually drive you to 
do this stuff? Or is it more of 
an abstraction? 

HILLIS: It’s the same thing that 
sort of makes people wish that 
there’s intelligent life that we can 
contact. It would be nice to have 
friends that had a different set of 
limitations than we do. I would 
love to have one of my machines 
be such a friend. People don’t 
like to talk about it, because they 

don’t like to think about death, 
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but I think at some level we all 

realize that it really is a short 
time that we’re here, and so 

[we’re attracted to the] notion of 
having some friends that don’t 
have those limitations, or maybe 
thinking of them as children. 

LEVY: To a lot of people it’s 
very scary, the thought of it. I 
think the only reason why peo- 
ple let you go on thinking such 
things is that they think that it 
can’t happen. 

HILLIS; Sure. A lot of people 
get'scared of the idea that most 
people speak Spanish in the US. 
I think it’s the same kind of pre- 
judice. I think that people are 
threatened by things that are 
fundamentally change, and the 
idea that something that’s dif- 
ferent from them could replace 
them and be better than them, 

When I say 

things like “I 

want to build 

a machine that 

can be proud 

of me,” that’s 

not just a joke. 

—Danny Hillis 

Hillis 

~ that bothers people at a very 
deep level. 

LEVY: But the fact that it’s better 

doesn’t seem — 

HILLIS: The reason people let me 
think about this kind of thing is 
that nobody really believes that 
it’s at all possible. But I think that 
if you had gone back a couple of 
hundred years ago and showed 
somebody twentieth century 
humans and what they did for a 
living, and how they live and so 
on and say do you want to be 
replaced by this, people would 
have said, “That’s horrible, that’s 

terrible,” and they would have 

done anything possible to pre- 
vent it from happening. 

LEVY: Well, it depends on how 
you show it. 

HILLIS: People are frightened by 



making big changes. If I told 
you that, let’s say, the Japanese 

culture was going to dominate 
in the future and that we were all 
going to be living according to 
Japanese standards, that would 
bother most Americans at a very 
deep fundamental level. And 
similarly it would bother most 
Japanese if they said that every- 
one would be living like Ameri- 
cans, because it’s something they 
hold dear to them. But if it hap- 
pens over a long enough period 
of time, shifts like that can hap- 
pen and don’t bother people. 

Now, what we’re talking about is 

a bigger shift than this, so people 
have more resistance. But I think 

it’s for the same kinds of reasons. 

It’s because they don’t under- 
stand it, they don’t identify 
with it. 

LEVY: Right. But you've already 
taken a mental leap to that un- 
derstanding. I think that’s the 
a-life leap — when you kind of 
cut yourself off from any form 
of vitalism and don’t have to peel 
back what’s underneath the skin 
to say whether a being is living 
or not. You already believe that 
an artificial machine can be alive. 

HILLIS: You're right. That’s a 
very fundamental assumption 
that I have. And I think it’s an 
assumption in AI, too. It’s not 

like there is some magic essence, 
this sort of essence of soul that 
either you get it poured into you 
or not. And you're right, that’s 
hard for people to believe, just 
like it’s hard for people to believe 
that the Earth wasn’t at the cen- 
ter of the universe. Because they 
felt somehow they were cheap- 
ened if they were just one more 
planet out there in the cosmos. 
And I think in the same sense 

people feel cheapened if they 
think that they’re just machines. 
But I think that the reason for 
that is that they have a very 
limited, narrow notion of 

what a machine is. 

So, [look around at machines 

I see today and the notion that 
I’m one of those I find insulting. 
I mean I don’t want to be an au- 

tomobile, or a steamer or a com- 

puter. I mean those are stupid 
and boring and don’t have any of 
the qualities that I admire in hu- 

mans. So the notion that I’m one 

of those I don’t like. But I guess 
where | differ is I see that none of 

that is fundamental about a ma- 

chine. And I look at humans as a 

counter-example to that. I say 
humans are a kind of machine 

that do have the properties that I 
like. So therefore it doesn’t both- 

er me, the notion that machines 

can have those properties. 

So if you think of an automobile 
as your example of a machine, 
then you're horrified by the no- 
tion of being replaced by one. If 
you think of a human as being an 
example of a machine, then it’s 
not such a horrifying notion, it’s 
not such a horrifying notion. 

The soul is when you take the 
simple things that you under- 
stand the rules of and it has this 

emergent behavior that is both 
a consequence of the rules and 
also not obviously connected to 
it, infinitely more complicated 
with it. That’s to me where the 
soul is. And I think that’s a much 
more interesting, robust place for 

the soul to be than off in some 
little corner of science which we . 
just haven’t figured out yet. 

LEVY: But your soul is really 
kind of a lasso around the results 

of that emergence, isn’t it? 

HILLIS: Yeah. It is. But to me 
that’s a very strong place for — 
it to be. 

LEVY: Well, but the nice thing 
also about that construct is that it 
is eminently possible to build the 
soul into something if you have 
emergence of sufficient power. 

HILLIS: Yeah, that’s right. It’s 

like planting a flower, you know: 
if you water it and put the fertil- 

izer in and the seed and so on, 
then in some sense you've built a 

flower, but it’s sort of inherent in 

the seed and in the whole set-up 
of nature that you can do that. 
And if I put in a system inside 
some future Connection Machine 
that’s the right fertilizer, and I 
give it the seed of human intelli- 
gence by talking to it and inter- 
acting with it and telling it what 
I know, and it grows and flowers 
into a living being, an intelligent 
being or something like that, 
then I created it only in exactly 
the same sense that I’ve created 
the flower. I’ve made it possible 
for it to exist, and I’ve nurtured 

it, but I didn’t make up the rules 

that made it possible for such a 
thing to exist. I mean that’s the 
sense in which it’s mystic, I mean 

that’s what God did. God made 
it possible to do that. 

LEVY: I mean you seem ex- 

tremely optimistic and confident 
in following your theories to that 
conclusion. Can you tell me any- 
thing that makes me think it will 
happen? 

HILLIS: I’m saying I would like 
this to be true. So it’s coming 
more from an emotional thing. 
I would like it to be true and I 
don’t see any reason why it’s not. 
Okay? And the reason I would 
like it to be true is because it 
helps me resolve a bunch of 
things that are deeply felt. I 
believe in science, I believe in 

scientific worlds and the scien- 
tific process of understanding, 

I believe in the soul and the im- 
portance of it and I believe that 
there is something fundamen- 
tally good about humans. I’m 
sad about death, I’m sad about 

the short time that we have on 
earth and I wish there was some 
way around it. I wish we had 
these long-lived friends to talk 
with, and things like that. 

So it’s an emotional thing that 
drives me. That doesn’t mean it’s 
true, but I don’t see any reason 
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why it’s not true. And I listen 
to the arguments people have 
why it’s not true and I think that 
they’re just arguing on emotion- 
al grounds, on other emotional 
grounds. So it’s something that 
I pursue because I’m interested 
in it and I would like for it to 
be true. It’s not a detached 
scientific experiment or 
something like that. 

LEVY: And you believe in it 
deeply enough to actually start 
doing it. 

HILLIS: Yeah, absolutely. And 
when I say things like “I want 
to build a machine that can be 
proud of me,” that’s not just 
a joke. That’s something that 
drives me emotionally, and 
I would feel good if that hap- 
pened. I think everybody has 
their image of sort of where 
they’re looking for — a sort of 
fundamental compelling idea. 
For me I think it really is that 
notion of emergence, that some- 
thing more worthwhile can 
emerge out of something less 
worthwhile. And that for me 
has been a very productive idea. 
I think I’ve had some good im- 
pact on the world by pursuing 
that idea. So that encourages 
me to keep doing it. 

Norman Packard is a physicist at 
the University of Illinois’s Beckman 
Institute, studying complex systems. 
He has been thinking about emer- 
gent phenomena like artificial life 
for over a decade. I first met him in 
1984 when he was in Stephen Wolf- 
ram's group at the Institute for Ad- 
vanced Study in Princeton — back 
then he was using cellular automata 
to model snowflakes. More recently 
he has been developing “bugs” in 
a modest artificial ecology. The fol- 
lowing, almost frighteningly candid 
discussion occurred during a break 
from the second Artificial Life Work- 
shop in February 1990, at a noisy 

_ restaurant lounge off the Plaza . 
in Santa Fe. 
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I don’t know if 

our generation 

is really going 

to see this 

particular 

ethical problem. 

Ultimately, | 

think a Blade 

Runner kind of 

scenario is not 

at all out of the 

realm of 

conceivability. 

—Norman Packard 

Packard 

LEVY: There are going to be 
people who just are resistant, 
very strongly resistant to the idea 
of living things inside a com- 
puter. And you don’t have 
that prejudice. 

PACKARD: Yeah. 

LEVY: I think it’s reasonable 
to say that the rational views 

people take are connected some- 
how to emotional or even sub- 
conscious beliefs. I think certain 

people who might be capable of 
extraordinary rationality might 
not take that step to believe in 
that, just because they would 
hold to an idea that you can’t 
have it... 

PACKARD: I think you're right 
that people want there to be 
something sacred about life. And 
I think there is something sacred, 

and I think that there is actually 

something that’s still mysterious, 
even though I believe you can 
have a living process in a com- 
pletely computational realm. 
I think there’s still a question of 
“what is the nature of the soul,” 

and “in what sense do living 
things have soul,” and I think 
that that is the real thing that 
people react against. 

LEVY: Where do you stand on 
that question? 

PACKARD: I don’t know the 
answer to that question. I’m not 
sure yet whether I think that hav- 
ing soul is a property of all life or 
only a property of some kind of 
higher life. 

LEVY: I’m almost afraid to ask 

what you mean by soul. 

PACKARD: I think the cleanest 
thing would be to say that all 
living things have soul, and that 

Kevin Kelly 



that is in fact the thing that 
makes them living. But it may be 
that a more reasonable definition 

of soul involves some kind of 

self-awareness. 

LEVY: Who’s putting the soul 
in? Is this a process in which 
we re engaging, is it self-aware 
or is it — 

PACKARD: Maybe it comes out 
of the void and we have it just 
for a while, and then it goes back 
into the void. There’s all kinds 
of theories of what’s happening 
with soul, and none of them 

are scientific. 

LEVY: Right. We’re in a 
nonrational realm now. 

PACKARD: I really don’t know 
what the answer is going to be. 

LEVY: But Norman, you're 

working on artificial life, and 
this is something that presum- 
ably will result in the creation 
of something new, not a creation 
in the sense that this process cre- 
ates something, but people create 
something by their actions, right? 
This model doesn’t occur unless 

you build it. 

PACKARD: The thing is if you 
can envision something living in 

an artificial realm, then it’s hard 

not to be able to envision, at least 

at some point in the future, arbi- 

trarily advanced lifeforms — as 
advanced as us — therefore they 
would probably have a soul, too. 
That logic is kind of hard to get 
around, and so that tends to 

make me think that you can have 
an artificial soul. I wouldn’t say 
an artificial soul, actually, I’d 

say you can have a soul in 

an artificial universe. 

LEVY: In an artificial organism. 

PACKARD: But it would be a 

real soul. 

LEVY: If you created something 
with a soul, would you perform 

your research differently? 

PACKARD: That depends. That 
depends. 

LEVY; Is it something you’ve 
thought about? 

PACKARD: Well, I think it 

depends completely on what 
the informational channels be- 
tween you and this thing are. If 
they are practically nonexistent, 
if they’re all coming to you at 
9600 baud to your terminal, then 

I think it would be difficult to 
develop a strong empathetic 
interaction with it. 

LEVY: Do you need that 
empathetic reaction? Is that 
the criterion? 

PACKARD: Yeah, I think that’s 

the criterion for recognizing it 
emotionally as a soul. You could 
maybe recognize it rationally as 
a soul in other bases but recog- 
nizing it emotionally as a soul 
requires you to have a certain 
empathetic interaction. 

LEVY: What's the Turing test 
for a soul? 

PACKARD: In my opinion it 
will be fairly obvious when it 
happens. There won't be a big 
problem. 

LEVY: Well, in the model you’re 

working on now, you say you 
hope to get something — that 
your “bugs” will convince in- 
transigent skeptics that you can 

create something living by com- 
putational methods. Would there 
be a soul in that? 

PACKARD: Probably so. 

LEVY: Would that change at all 
the way you regard your model, 
if it’s successful? 

PACKARD: A little bit, but really 
I do feel that all living things 
have, more or less, souls. 

LEVY: But you'd step on a bug. 

_~PACKARD: Yeah. Ants have 

sufficiently small amounts 
of soul that I don’t really get 
crushed when I happen to step 
on one, just like I don’t feel 
crushed when I have to turn 
my computer off, or log off for 

the night or something. 

LEVY: Yeah, but you’re not 

logging off on anything with 
souls in them yet. 

PACKARD: Well, when does a 

soul start? Does an amoeba have 

a soul? If you start to say that an 
amoeba has a soul then blue- 

green algae would — 

LEVY: Well, I don’t know. I’d 

feel really bad _if I killed some- 
body, and I think the equivalent 

of a soul is the reason why. But I 
wouldn’t feel bad at all if I were 

responsible for the death of a 

million amoebas. 

PACKARD: It doesn’t really give 
you a hard time to sleep at night 
or anything? 

LEVY: No, no. 

PACKARD: See, I think that the 

crucial point there is that you just 
don’t have a strong empathetic 
interaction. You see, I think that 

the perception of soul is different 
for different people. Some people 
are really sensitive and they 
don’t like at all to see ants 
trodden upon. 

LEVY: Can you conceive a time 

when things you’re working on 
give you ethical problems in 
terms of working with them 
and manipulating them? 

PACKARD: Yeah, I can conceive 

of the time. It’s kind of an inter- 

esting thing to think about but 
I’m not real worried about it 

right now. 

LEVY: Well, we’re kind of far 

away, aren't we? 

PACKARD: I would say so. 
I don’t know if our generation 
is really going to see this particu- 
lar ethical problem. Ultimately, 
I think a Blade Runner kind of 
scenario is not at all out of the 
realm of conceivability at all. I 
don’t know if people are going 
to be driven to make realistic 
androids, or it may be just too 
much of a technical pain in 
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that kind of junk,in the overall evolutionary recc rd, : 

with the timescale of billions of years, is a. teeny tiny 

little blip. The biosphere would kind of get jostled oO 

around a little bit, maybe a ‘few. of the higher lif. 

forms, like us, for instance, might just get a Ha 

exterminated for.a while, but what t the hell, 

‘it would keep. on going. fl 
—Norman Packard 

the ass, but I think it’s quite 
possible that you'll develop a 
relationship with the thing in 
your wall as a voice coming out 
of it, or maybe a pattern on the 

screen or something like that, I 

think you'll develop a relation- 
ship with it, or people will de- 
velop relationships with these 
things that will feel to them very 
much like real emotional, per- 

sonal relationships. And then 
for anybody who does that there 
will be an ethical problem if 
termination of the program 
is made to come about. 

I guess the real problem is if you 
have these things that can self-re- 
produce then you'll have to deal 
with the problem whether they 
have their own rights as entities. 

LEVY: They can have their own 
agendas, certainly. 

PACKARD: That could prove 
to be a real mess. 

LEVY: Well, I’ve heard it said 

here and elsewhere that this is 
potentially the next evolution- 

_ ary step, that we’re creating 
our successors. 

PACKARD: Yeah. 

LEVY: Which is a pretty heavy 
thing, right? 

PACKARD: It’s sort of like a 
midlife crisis. It has to happen 
sometime. 

LEVY: Well, we have to die, that 
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has to happen sometime. But 
you don’t have to create the next 
species. It’s never been done on 
this planet before. 

PACKARD: Come on. Things 
have been replaced by other 
things for billions of years. 

LEVY: Yeah, but not by things 
they’ve created. 

PACKARD: Not by things 
they’ve created, no. 

LEVY: If you believe that’s pos- 
sible, aren’t you worried about 

whether it’s a good idea to do it? 

PACKARD: No. I believe very 
strongly in a fairly fatalistic way 
of the inevitability of the evo- 
lutionary process. 

LEVY: The fact of evolution is in- 

evitable, but where it goes is not. 

PACKARD: My point is really 

that all-out atomic war and nu- 
clear winter and all that kind of 
junk in the overall evolutionary 
record, with the timescale of bil- 

lions of years, is a teeny tiny little 
blip. The biosphere would kind 
of get jostled around a little bit, 
maybe a few of the higher life 
forms, like us, for instance, might 

just get totally exterminated for 
a while, but what the hell, it 

would keep on going. 

LEVY: Well, I mean, there’s noth- 

ing about the possibility of creat- 
ing an evolutionary successor, in 
a much shorter timeframe than 

billions and billions of years than 
it would come otherwise, that at 
all bothers you? 

PACKARD: No. The only thing 
that worries me is that that some- 
how we would be so inept as to 
introduce an element of cruelty 
into our successors. I don’t know 
how cruelty would be defined 
in that context. : 

LEVY: Well, the military is in- 
terested in this, and Defense is 

actually spending money on 
it, isn’t it? 

PACKARD: But you see the bio- 
sphere has a very nice, delicate 
but robust, balance of predators 

and preys. There’s stuff that kind 
of from one point of view seems 
kind of cruel but on the other 
hand is just part of a whole 
game, and you can’t get too 
worked up about it. 

LEVY: Well, you can and you 
can’t. I mean you wouldr’t kill 
another person, would you? 

PACKARD: Not right off the bat. 

LEVY: If your beliefs about ar- 
tificial life prove out, there are 
dangers potentially as big as 
atomic energy. 

PACKARD: True. But I have 
a fairly strong feeling that the 
process of evolution carries with 
it an intrinsic fairness to all the 
entities that have participated. 
And as long as what’s happening 
is an integral part of the evolu- 
tionary process — what's already 
going on — I think that that fair- 
ness will be part of the process. 
And when I say that the only 
thing I’m afraid of is this inept- 
ness, that we might introduce 
an element of cruelty, what I 

mean by that is that we might 
not take this next step in a truly 

_ evolutionary way. 

LEVY: How could we not? 

PACKARD: How about this? 
How about if we developed an 
entity that was a self-reproduc- 
ing entity and all of a sudden it 



decided it really liked nitrogen, 
and so it self- reproduced like 
crazy and it was like — all it 
needed was ocean water and 
sand? And it reproduced like 
crazy and eventually used up all 
the nitrogen in the atmosphere 
and the entire biosphere col- 
lapsed, the entire biosphere. This 

is not just a little blip in evolu- 
tion, this is... crunch! 

LEVY: In that case, that’s where 

evolution took us. It made us, 

quote, smart enough to the point 
where we could make a mistake 

that big. 

PACKARD: That's right, and that 
would be completely disruptive 
of the natural, internal, ethical 

evolution. That would be the 

most extreme version. 

LEVY: I hear a contradiction. On 
one hand you're saying, “I trust 
evolution”; on the other hand 
you're saying, “I’m worried evo- 

lution maybe made a mistake by 
giving us this power to make a 

mistake this big.” 

PACKARD: I’m not sure that 
even with our ineptness that we 
could screw things up so much. 
See, when you're talking about 

evolution, it’s real hard to get 
worked up about it personally 
because we're talking about 
billions of years. 

LEVY: Yeah, but we’re playing 
around in a different timeframe 
now, right? 

PACKARD: First of all: if we 
are starting to create our succes- 

sors, certainly it’s going to take 
more than a generation to hap- 
pen. You and I are not going to 
have to worry about the extermi- 
nation of the human race due to 
superrobots. And in fact I think 
that human beings in general will 
not be the root of the new race. 
And eventually it may be that 
human beings die out because 
—Idon’t know why, because 
they get — 

LEVY: Well, we're replaced by 
our creations, who fill up our 
evolutionary niche. 

PACKARD: If we're design- 
ing them we can design them 
to fill up some other goddamn 
niche. Evolution once set in 
motion doesn’t remain under 

our control. 

I have a very hard time envision- 

Artificial Life Il 

“This is really interesting,” was my first 
thought, as soon as | understood the 

meaning of “a-life.” 

“This could be very scary,” was my 
second thought. 

Half a dozen people, some of whom 
| knew, were writing books about it, but 

| really didn’t understand the scope of 
what those computational biologists 
were doing with Darwinian software and 
supercomputers down in New Mexico 
until | saw this video of the Second Artifi- 
cial Life Conference. There's something 
about the way this stuff looks that hits 
you in the nucleus of every cell in your 
body. | began to get scared while | was 
laughing at a short bit in which “Doctor 
Schitzenheimer’ explained how evolving 
software entities were converging on the 
machines that snipped the genes for 
the wetware factories, and when the 
computational life forms finally met 
the computers that control the bio- 
engineering industry, the outcome 
would be out of human hands. 

There's another important factor at 
work: It's one thing to read about pat- 
tern-games on computer screens, and 
another thing to watch how these simple 
things begin interacting, and to see how 
higher levels of order seem to emerge 
from nowhere, right before your eyes. 
Chris Langton’s “vants” (virtual ants) are 
patterns of pixels that circulate, accord- 
ing to simple rules, across the surface 

of a screen. Then you watch intelligent- 
seeming patterns of behavior emerge 
as the vant population increases, while 
their inventor describes the implications 
in voice-over. Something to look at, 
something to think about, and they 
relate to each other. 

“Panspermia” is definitely the razzle- 
dazzle piece, at once inspiring and dis- 

ing any replacement of a species 
happening over the timescale of 

a generation. When the dinosaurs 
died out it wasn’t like one year 
they were there and the next year 
hey, they all died off. 

LEVY: Oh yeah? What about 
a meteor? 

PACKARD: A few dinosaurs 

died off in a meteor. That’s true. 

turbing. The name comes from the theory 
that life is propagated throughout the 
universe by some kind of spore that can 
escape gravity, survive deep space, and 
land, as spores sometimes do, on fertile 
ground. If the essence of life is a pattern 
that works just as well in silicon as meat, 
then the idea of building such a spore 
is irresistible. This computer-generated 
video was created at Thinking Machines 
corporation, using their legendary Con- 
nection Machine multiprocessor super- 
computer. The key to unlocking the full 
impact of this bit of imagery is the 
knowledge that the images are created 
by the very processes that the story they 
tell seeks to describe. The graphics were 
created from “seeds” that did not speci- 
fy a blueprint for creating an image, but 
a set of simple “growth” rules. 

The opening shot of “Panspermia” 
shows a lump of something traveling 
through space. It lands on a planet and 
shatters into a jillion bouncing jewels of 
many geometrical varieties and colors. 
And then some jewels begin to sprout 
fronds, unfurling courtesy of the same 
simple rules a fern uses. Other jewels 
plump into trunks, branch into trees and 
vines, splurting out leaves and flowers at 
a dizzying rate. Within seconds, the for- 
merly dead, brown planet is covered with 
life. Then we zoom into a cannon-shaped 
plant that seems to be soaking up ener- 
gy for one great PHLOOT that spits a 
fat spore, just like the one that opened 
the scenario, far, far, into the sky. 
—Howard Rheingold 

Artificial Life Il Video 
Christopher G. Langton, 1992. 

$64.50 ($69 postpaid) from 
Addison-Wesley Publishing Co./Corporate 

& Professional Division, | Jacob Way, 

Reading, MA 01867; 800/447-2226 
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LEVY: Well, what I’m saying is 
that what I hear from the artifi- 
cial-life community, as it were, 

is a very strong belief that — cer- 
tainly not in this generation but 
not within an inconceivably dis- 
tant time span — the creations of 
human beings will compete with 
human beings and potentially 
supplant them. That’s what 
I’m hearing. 

PACKARD: I fundamentally 
object to the idea that an evolu- 
tionary process can be judged 
as good or bad. 

LEVY: Don’t you think that 
human beings have the ability to 
control their own actions? I mean, 

Prisoner’s Dilemma 

William Poundstone, of Recursive Uni- 
verse fame, again serves up a stew of 
insight heavily seasoned with seemingly 
unrelated yet ultimately illuminating ma- 
terial. In this case, the side dishes — a 
mini-biography of John von Neumann, 
a brief history of the origins of the Cold 
War, and a flashback to the ruminations 
of the Doctor Strangeloves of the Rand 
Corporation — wonderfully complement 
the main course: game theory. Specifi- 
cally, Poundstone seizes on what is 
known as the Prisoner's Dilemma, a 
sort of erector set of conflicting strata- 
gems that can be easily blown out of 
the social-sciences lab and applied to 
situations in everyday life. (Not only our 
everyday life, but that of biological spe- 
cies competing over evolutionary time.) 

The Prisoner's Dilemma is where you 
have to decide whether to get along 
with someone (cooperate) or screw 
them over (defect). In most cases, it's 
a two-player game where the best mu- 
tual outcome is dual cooperation, but 
the biggest payoff for the individual 
comes when the other guy naively co- 
operates and you greedily defect. If you 
both defect, neither of you does well. 

Even when the payoffs are clear and the 
strategy seems obvious, doubt creeps in 
because you never Know whether the 
other guy is going to behave rationally. 
How one plays the Prisoner's Dilemma 
is an insight into his world view. And 
after reading this clearly written, quietly 
profound book, you'll realize just how 
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you can’t do something on an in- 
dividual scale and excuse your- 
self by saying “Evolution did it!” 

PACKARD: But my point, you 
see, is that the evolutionary scale 
is inevitably so far removed from 
the personal scale — 

LEVY: But that’s the difference 

here. When artificial life comes to 

pass, then the evolutionary scale 

shrinks exponentially. 

PACKARD: No, even if we build 

incredibly intelligent superan- 
droids that are self-reproducing 
and populate on the planet all 
over the place, it will still take 

a couple of generations to — 

much the Dilemma figures in your life 
and the world around you. 
—Steven Levy 

@ 

| have now described several instances of 
the prisoner’s dilemma, each ending with 
an odd contradiction. No matter what 
course you take, you end up wondering if 
you have chosen correctly. How should 
one act in a prisoner’s dilemma? 

In the main this is still an unanswered and 
probably unanswerable question. Game 
theorists R. Duncan Luce and Howard Raif- 
fa, who gave the prisoner’s dilemma great 
emphasis in their 1957 book Games and De- 
cisions, wrote, “The hopelessness that one 
feels in such a game as this cannot be over- 
come by a play on the words ‘rational’ and 
‘irrational’; it is inherent in the situation.” 

6 

Game theory is not about “playing” as usu- 
ally understood. It is about conflict among - 
rational but distrusting beings. Von Neu- 
mann escaped revolution and terrorism in 
Hungary and later the rise of Nazism. His 
relationship with Klara was one of repeated 
conflict. In his letters to his wife Johnny 
talks of double-crossing, reprisals, and 
boundless distrust. That’s part of what 
game theory is about. 

Game theory was the brainchild of a cynic. 
Some commentators have suggested that 
von Neumann’s personality led him to ex- 

The payoffs (in dollars, 
francs, casino chips, or 

any betting unit you 
like) are: 

A cooperates 

A defects 

LEVY: A couple of generations? 
That’s nothing! 

PACKARD: Yeah — but what the 
hell, I’m not going to be around. 

LEVY: You’re not serious when 

you say that, are you? 

PACKARD: What I’m getting 
at is — 

LEVY: Wait, I want to clarify this. 

Let me remind you that we’re 
talking in a tape recorder here. 
You don’t really say that “I don’t 
care what I work on as a scientist 
as long as it doesn’t happen in 
my lifetime.” You're not saying 
that, are you? 

PACKARD: No. My point is that 

plore game theory rather than something 
else. It is wrong to think that von Neumann 
concocted game theory as a “scientific” ba- 
sis for his personal beliefs or politics. Game 
theory is a rigorously mathematical study 
which evolves naturally from a reasonable 
way of looking at conflict. Von Neumann 
would not have pursued game theory had 
his mathematical intuition not told him that 
it was a field ripe for development. Some of 
the mathematics of game theory are closely 
related to [those] that von Neumann used 
in treating quantum physics. 

Prisoner’s Dilemma 
William Poundstone, 1992; 290 pp. 

$22.50 ($25 postpaid) from Bantam, 
Doubleday, Dell/Fulfillment Dept., 2451 S. 

Wolf Road, Des Plaines, IL 60018; 800/223- 

6834 (or Whole Earth Access) 

B cooperates B defects 



if you just sit around on the time- 
scale of our lives, or maybe a few 

years, you get this feeling like 
nature has a certain harmony. 
And that it’s good not to disrupt 
this harmony too much. It’s good 
not to pollute the shit out of the 
planet, and it’s good not to de- 
stroy each other with atom bombs, 
it’s good to kind of maintain a 
certain ecological, global har- 
mony. That’s good. Okay. 

On a longer timescale, not a 
few years but a few million 
years, I think there’s a different 

kind of harmony. There’s a har- 
mony of an evolutionary process. 
And this harmony is completely 
divorced from the existence or 
the maintenance of a particular 
species, let alone a particular in- 
dividual. You and I, we’re totally 
irrelevant, absolutely irrelevant, 

even on the scale of — we don’t 
have to go millions of years, let’s 
just go tens of thousands of years, 
you know? You don’t remember 
who the hell your grandfather 
was 10,000 years ago. You don’t 
give a shit. 

LEVY: This is probably true. 

PACKARD: And what I’m saying 
is that there’s a certain harmony 
to the evolutionary process, and 
I have a fairly strong faith that 
even with really pretty damned 
cataclysmic events, that harmony 

will be maintained. If we could 
manage to find a way to disrupt 
that harmony, that’s what I 
would object to. But the evo- 
lutionary harmony, because of 
its timescale, is divorced from in- 

dividual considerations or even 
species considerations. All you 
can talk about is a sense of intrin- 
sic harmony to the process. [That 
should be] maintained, and what 

that means I’m still learning. But 
I think it means a maintenance of 
a rich availability of future possi- 

bilities. And so, as long as what 
we create maintains that, I’m not 

going to complain. 

LEVY: Why is it exciting to you, 
the possibility of creating? 

PACKARD: I think the reason 
that it’s really exciting to me is 
because it allows me to partici- 
pate in this harmony. It allows 
me to use the computer like an 
instrument to generate some 

chords. 

LEVY: Aren’t you going to be 
a father soon? 

PACKARD: Yeah. I think it’s a 
different phase of the same har- 

The Gold Bug Variations 

The plot: a Brooklyn librarian is chal- 
lenged by a young art-historian-turned- 
data-processor to check out the past of 
his senior colleague, a reclusive genius. 
She discovers that he was once a key 
young biological researcher on the cusp 
of cracking the code of DNA. What hap- 
pened to him (and what happens to her 
as she learns about the man and his 
obsessions) forms the core of the 
year's best novel. 

The Gold Bug Variations is above all 
a Big novel, unafraid to be about some- 
thing. Since what it is about is no less 
than life itself, writ on the chalkboard 
of molecular biology as well as through 
the clutter of human emotion, it's also 
an important book. You won't blaze 
through it — the narrative doesn’t race, 
but trickles out as Powers builds your 
database of the awesome facts of life 
— but if you're like me, you'll savor it. 
It's like a mystic collaboration between 
Douglas Hofstadter and Anne Tyler. 
—Steven Levy 

A 

“Success” mutated from Ur-roots sub 
and cedere, to follow after. Its hold on my 
English mind is a loaded model where B 
competes with, bests, and replaces A. The 
word warps my research. Scarcity undeni- 
ably demands competition, but living suc- 
cess does not mean beating out all comers. 
Cooperation of ever tighter skeins ties the 
web together, interanimates the nets of 
success. Emerson came remarkably close 
for an American: “All are needed by each 
one; / Nothing is fair or good alone.” That 
one | learned as a schoolgirl. Successful 
hunters are not too good at killing, and 
successful prey must be pared and pruned. 

The word | need is not “to follow after.” | 
need another etymology: parasitism, helot- 

mony, a different chord, a richer 

chord, shall we say. But never- 
theless a similar participation in 
the process. 

LEVY: Do you really feel, if you 
get this model done you will be 
physically a participant in that 
process? 

PACKARD: Yeah. And that 
doesn’t bother me, and in fact I 

find it kind of exciting and thrill- 
ing, rather than something to be 
avoided. € 

ism, commensalism, mutualism, dulosis, 
symbiosis. Local labels for the ways one 
solution requires another, from the bribes 
of fruit trees to the bacteria in my gut. Joint 
solutions everywhere, from ants and their 
domestic aphid farms to lichen, a single 
plant formed of two organisms that feed 
and water each other, breed and repro- 
duce together. 

One remarkable night, snowed solidly 
into a New Hampshire cottage, Dr. Ressler 
laid it out. “Mimicry is also an interlock. 
A snapping turtle’s tongue depends on the 
shape of a fly. The beetle that borrows the 
look of a thorn lives off the rose’s solution. 
Half a dozen harmless snakes ape the bands 
of a coral without paying to produce the 
poison. Jammed frequencies of passed 
semaphores, real, faked, intercepted, 

abused: everybody trafficking on the river 
dabbles in this pidgin.” His speech was soft 
because the night was late, the kerosene 
flame revealed the blanketed world out- 
side, and we knew we were going 
nowhere the next day. 

The Gold Bug Variations 
Richard Powers, 1991; 639 pp. 

$25 ($26.50 postpaid) from William 
Morrow and Co./Wilmore Warehouse, 

39 Plymouth Street, Fairfield, NJ 07004; 

800/843-9389 (or Whole Earth Access) 
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The shaded/solid 

rendering of monemsin 

sodium, a naturally 

occurring antibiotic, is 

based on structural 

information determined 

through x-ray 

crystallography. 

Rich Friesner 

0) mputational Sslemistry 

OMPUTATIONAL CHEMISTS ARE ON THE VERGE OF 

being able to create, on demand, materials that have specific 

properties, whether of flexibility, durability, or the ability to turn 

an alluring shade of lavender when the late-afternoon light strikes 

them at a certain angle. 

A possibly apocryphal insight (variously attributed to Nobel Prize-winning 

physicists Paul Dirac, Edward Teller, and others) states, “The work of phys- 

BY PAULINA BORSOOK __ icists is finished; what is left is engineering.” Dirac, one of the fathers of quan- 

tum mechanics, said in 1929 that “The underlying physical laws necessary . . . 

for a large part of physics and the whole of chemistry are,completely known, 

and the difficulty is only that the exact application of these laws leads to equa- 

tions much too complicated to be soluble.” No chemist has had the time or the 

means to perform the calculations, so no chemical engineer has been able to use 

the solutions to build new materials. It is turning out that advances in computer 

hardware and software may prove Dirac wrong: supercomputers and new ways 

to use them may finally be able to solve the equations that explain and describe 

the material universe. 
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Computational chemists are begin- 
- ning to make runs at these quan- 
tum mechanical equations, now 
that supercomputers can help re- 
lieve the burden of complex calcu- 
lations. In theory, it is possible to 
apply the equations to understand 
precisely how it is that a piece of 
wood is brown and hard. Once that 
mathematical solution is under- 
stood, it should be a matter of engi- 
neering to create other substances 
that are equally brown and hard. 

Until now, in spite of advances 
in basic science, chemists and 
biotechnologists have still largely 
made their discoveries on the basis 
of empirical methods of trial and er- 
ror. Computational science could 
change all that. 

Molecular design (as one branch 
of computational science is called) 
is already considered to have stra- 
tegic importance. The Office of 
Naval Research is bringing togeth- 
er chemists, physicists, engineers, 
and computer scientists to consider 
techniques for mastering the mate- 
rial universe at levels never before 
possible. Computational science 
will have an immediate impact 
on quality of life in areas 
as diverse as animal rights 
(no more animal testing 
for drugs or cosmetics), 
use of natural resources, 
and workplace safety. The 
secondary impacts — the 
way new materials will 
change our minds and 
our societies — are 
harder to predict. 

It happened 

in Tallahassee 

A conference (one at- 
tendee called it “molecu- 
lar Woodstock”) brought 
together computational 
scientists from diverse 
disciplines at Florida State 
University in Tallahassee 
in January 1992. This 
“Workshop on High-Per- 
formance Computing and 
Grand Challenges in 

Structural Biology” felt like being 
present at the creation of some- 
thing. The feeling in the air was 
that of approaching a major thresh- 
old in capabilities that scientists 
have long sought. Computers are 
finally fast enough for Something 
Important to happen in several dif- 
ferent fields. (Although it pays to 
remember that Artificial Intelli- 
gence [Al] has been threatening to 
be at a similar threshold for the 
last 20 years.) 

Structural biology, now largely a 
branch of computational science, 
is concerned with the physical/ 
chemical structures of biological 
compounds. Crick and Watson’s 
uncovering of the double-helix 
structure of DNA is perhaps the 
best-known example of structural 
biology. The people who cracked 
the structure of hemoglobin, the 
first protein whose structural con- 
figuration (“conformation,” in 
structural-biology vernacular) was 
understood, won a Nobel Prize for 
their work, too. Yet, thirty years 
later, scientists are still not exactly 
sure how oxygen really binds with- 
in the hemoglobin molecule — and 
the binding of oxygen within hemo- 

The goal of computational science is to make theoretical 

breakthroughs about fundamental physical principles by using 

computers to extend scientists’ abilities to deal with complex 

phenomena. Computational biology is scary enough, as Kevin 
Kelly’s and Steven Levy’s articles in this issue demonstrate. 

Computational chemistry might be equally powerful, promis- 

ing, and scary, in a different way. What new powers, tools, 

weapons, and side effects might result when the capability 

of creating molecules to perform certain tasks on com- 

mand is translated into technology? 

Paulina Borsook is finishing her MFA thesis at Columbia, “a 
book-length series of interconnected short stories that delin- 

eate how the new information technologies (focusing on but 

not limited to email) deform relationships.” The title story of 

the collection, “Virtual Romance,” features the WELL, and 

was nominated for a Pushcart Prize. She describes herself 

as “a Luddite who has made a living for the past ten years 

writing about computers and communications.” Her email 

address is loris@well.sf.ca.us. —Howard Rheingold 

globin is among the most basic 
physiological functions. As things 
stand now, it’s like not really un- 
derstanding what it means to 
breathe, though we still take it on 
faith that breathe we must. Struc- 
tural biologists try to figure out 
similar life processes at the level 
of physics, 

A central problem facing the field 
of structural biology is the issue of 
protein folding — understanding 
(and therefore being able to predict} 
why proteins, as dictated by the or- 
dering principles of genetic instruc- 
tions, take the shapes they do in 
order to perform the functions they 
have been assigned by nature. 

Protein folding fascinates structural 
biologists and computational scien- 
tists from other disciplines because 
it is a highly visible problem, with 
huge payoffs for those who solve 
it. Understanding protein folding 
is necessary to understand how 
biological processes work. Once 
the rather routine mapping from 
the highly funded, highly publi- 
cized Human Genome project is 

completed, the hard part will begin: 
knowing how the proteins associ- 

ated with a particular 
gene are biologically 
active. The same 
principle, of structure 
determining func- 
tion, also applies to 
research into how 
drugs take action in 
the body. In spite of 
all the leaps in phar- 
macological research, 
no one truly under- 
stands the specific 
mechanics of drug 
action, the particu- 
larities of why an 
effective medicine 
binds to a particular 
molecule, and why 
a similar but inef- 
fective medicine 
doesn’t. 

Structural biologists 
and other computa- 
tional scientists are 
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drawn to the mysteries behind pro- 
tein folding. Computational scien- 
tists (as do all good scientists) have 
the sense that if this problem can 
be posed in an aesthetically pleas- 
ing way, an equally aesthetic solu- 

tion will be on hand. Particle 
physicists are migrating to this 
problem in part because of their 
traditional attraction to aestheti- 
cally pleasing problems, but also 
because breaking the code of pro- 

OTHER LINES OF INQUIRY IN 
COMPUTATIONAL SCIENCE 

Protein folding isn’t the only area of interest for computational 

scientists. Computational chemistry, as manifested in molecular 

engineering, hopes to create mathematical models able to predict 

the behavior of experimental substances. This could change the 

shake-and-bake process of chemical invention. 

Molecular engineering — controlling the microworld — could trans- 

form every area of industrial production. With supercomputers and 

supercomputer software that did not exist as recently as five years 

ago, theoretical chemists are poised to invent solutions to a number 

of problems: 

* New products could be designed from the molecular level to be 

biodegradable. Substitutes for environmentally destructive com- 

pounds could be created that work as well as, or even better than, 

the fluorocarbons they replace. 

¢ Solar energy may finally replace fossil fuels. Efficient photovoltaic 

cells could replace those available today, manufactured from mate- 

rials designed from scratch at the molecular level to absorb energy 

from the sun. : 

° Metal alloys can be created that could, for example, make jet 

engines simultaneously far more powerful, lighter, and safer. 

¢ Drug design could allow pharmaceutical companies to assess the 

usefulness of candidate medicines long before they are tested on 

human subjects. 

* New methods of catalysis (speeded-up chemical reactions used 

in ordinary manufacturing processes such as the cracking of crude 

oil to make gasoline) can be achieved through mathematical model- 

ing. Each new process so discovered is potentially worth billions 

of dollars. 

* Polymers, the basis of plastics and other synthetics, can be custom- 

designed to achieve specific ends. At last, pantyhose that really 

won’t run! 
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tein folding at the atomic level, 
of breaking down into its physics, 
is a problem that can — and most 
likely will — be solved. Not so 
the origins of the universe, the 
mysteries of time, and where we 
all came from and are going to. 
Particle physicists are leaping on 
the problem of protein folding be- 
cause so many obvious, elegant, 
and soluble problems have already 
been solved in their native field. 

Dimensions 

of the problem 

There are from anywhere from 
60 to 500 constituent amino acids 

in a particular protein, with the 
sequences of the amino acids 
determining its structure. With 
sickle-cell anemia, for example, 
the difference between one amino 
acid being present as opposed to 
another makes the crucial differ- 
ence in oxygen uptake — and seri- 
ous illness in the life of the sickle- 
cell-anemia sufferer. Scientists as 
yet can’t predict the three-dimen- 
sional structure (conformation) 
of a protein from the sequence 
of the amino acids in it. 

Each amino acid is at an angle 
relative to the next one in a se- 
quence. Initially, conformations 
were sought experimentally 
through x-ray crystallography, 
but scientists prefer the intellec- 
tual satisfaction that would come 
from finding an overarching prin- 
ciple that would generally predict 
conformations. Further, making 
crystals is a black art, not a sci- 
ence, and there are whole classes 
of proteins, such as those embed- 
ded in the fatty ripply media of 
membranes, where it is almost 
impossible to create crystals. 
Hence the current turn to com- 
puters to seek a general principle 
of protein folding. 

Theoretically, there are about 
five different possibilities for the 
difference in position from one 
amino acid to the next; extrapo- 

late this, and you have a fine com- 
putational problem to be solved, 
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for there could be 5-to-the-100th- 
power different variations of amino- 
acid angle variations for a particular 
protein. No computer on the mar- 

ket today (or projected to be around 
in the not-so-near future) could run 
through this many iterations to find 
what the conformation would be for 
a protein. Which is where things get 
interesting: researchers are attempt- 

ing to narrow the search through 
the creation of clever software 
algorithms. 

Computational scientists have 

ideas, of course, on how to prune 
the search for likely conformations. 
Some use familiar computational 
methods, such as decision trees, 
or Monte Carlo, a computer pro- 
gram that takes all the known in- 
formation about a physical system 
and systematically and repetitively 
introduces an element of chance 

(hence the name: like rolling the 
dice at Monte Carlo) into the model 
created by the data and probabil- 
ities fed into it. AI has also been 
thrown around as a way to solve 
the problem. 

More interesting, Peter Wolnyes, 
a scientist at the University of Illi- 
nois, has a more interdisciplinary 
approach. He borrows from neu- 
ral-networking models of how the 
brain works, using the 500 or so 
protein configurations already 
known, to reason by analogy. His 
novel method brings prior infor- 
mation into the search, creating 
a learning algorithm. 

Everyone devoted to the problem 
seems to have a different intuitive 
sense of how the search ought to be 
pruned. The feeling at Tallahassee 
was that computer hardware had 

improved enough in the last ten 
years and that massively parallel 
machines have finally matured 
enough, that somebody might 
happen on a truly interesting 
solution in the next year or so. 

The birth 

of a new science 

The conference in Tallahassee was 
expected to attract 50 people; more 
than 300 came. The birth of a new 
science was evident in several re- 
gards: structural biologists, with 
their concerns about algorithms, 
and discussions of energy fields, 
had more in common with physi- 
cists than their more traditional 
colleagues in evolutionary biol- 
ogy or in field ecology. Biologists, 
chemists, physicists, and computer 
scientists were speaking a common 

In gel electrophoresis, 

electrical potential 

applied to DNA 

fragments placed 

in a gel causes the 

fragments to move 

through the gel and 

separate by size. 

This schematic shows a knotted DNA fragment within a 

gel, with the gel represented as a regular lattice. Simulating 

gel electrophoresis helps researchers better attack the 

cataloging of the functions of the thousands of genes 

found in the human cell. 
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language of problem-solving through 
modeling on supercomputers. 

The conference also raised the 
hot issue of big science and little 
science, centralized versus distrib- 
uted computing. Some of the most 
passionate argument centered on 
whether, in a time of decreased 
national funding for research and 
development, an effort should be 
made to lasso $20 million for a 
nifty new supercomputer, or have 
that money put into having the 
equivalent of a Sun or Silicon 
Graphics workstation on every 
grad student’s and every post- 
doc’s desk. 

The people who want the super- 
computer say that there are kinds 
of problems that can only be solved 
by big iron; that having access to 
the unique ways massively parallel 
machines solve problems will cre- 
ate new understandings and new 
ways to try to understand reality; 
that those who have never played 
on one of these magnificent instru- 
ments cannot appreciate the dif- 
ference a Cray or Kendall Square or 
Connection Machine would make. 
[“Traditional” supercomputers use 
one very powerful processor that 
processes many instructions “seri- 
ally” — one at a time. “Massively 
parallel” supercomputers use thou- 
sands of relatively less powerful 
processors that operate simulta- 
neously — “in parallel.” The use of 
large numbers of less powerful pro- 
cessors makes it possible to produce 
supercomputers at much lower cost 
— “desktop supercomputers.”] The 
best and brightest scientists say that 
the best science gets done when sci- 
entists know how to make use of 
new technologies, leaving behind 
endless recapitulations of what they 
learned in grad school. They say, 
bring on the supercomputers. 

Yet the genius of the microcom- 
puter revolution (and the way some 
of the most intellectually interest- 
ing science has historically gotten 
done} has been by someone noodling 
around in a modest, relatively low- 
tech fashion. Personal computers 
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The main value to computational chemists of crambin, a very simple protein, is its simplicity: 

crambin was one of the first proteins whose structure has achieved high resolution at the 

atomic level. This visualization was done on a Silicon Graphics workstation. 

gave individuals routine access to 
computing power. Funding for ac- 

cess to a pricy new supercomputing 
center necessarily means that only 
certain people can use that com- 
puter time, in rationed amounts — 
and the question remains, with fis- 
cal technology policy being what it 
is in the US: might that money be 
better spent letting graduate stu- 
dents try out their ideas for the 
minimal price of a piece of small- 
scale local hardware? No super- 
computer center overhead costs, 
no telecommunications charges, no 
competition for scarce computing 
time with folks from other univer- 
sities. The power to solve the prob- 
lem would remain on the desktop. 

Still, revolutions in technology are 
as much about changes in toolmak- 
ing as they are about the creation 
of Wonder Widgets. Think of the 
zillions of toolmaking innovations 
that had to take place in order for 
the automobile to hit the road with 
any reliability and force. Since soft- 
ware is the tool of this technologi- 
cal revolution, it might well be true 
that it is only on big, massively par- 
allel machines that the new tools, 
and new ways of doing business, 

can be created to attack the prob- 
lems of computational science 
(see sidebar, p. 50). 

This problem of toolmaking is 
related to a curious blending of 
research and commerce unique to 
the field. Supercomputer companies, 
most notably Thinking Machines, 
have on staff Ph.D.s whose jobs 
involve cranking out papers and 
doing research on computational 
problems in physics, chemistry, 
and biology, as well as servicing 
accounts and tending to customers’ 

needs. The synergy appeals to aca- 
demic scientists: at last, they think, 
computer-company staffers who 
speak our language and can under- 
stand the problems we are working 
on. But the covert marketing mes- 
sage this sends is that the presence 
(and publication histories) of sci- 
entists on staff at the computer 
companies are existence proofs that 
the machines can be used to solve 
problems similar to those academic 
researchers are struggling with. This 
matters supremely in this new field 
of computational science and with 
this new technology of massively 
parallel machines: regardless of 
what vendors say, programming 

Rich Friesner 



and software development for 
these new machines is, as the sci- 
entific jargon goes, not trivial. And 
scientists take comfort in the indi- 
rect assurance that the machines 
can be made to work and that func- 
tional software-tooling is at hand. 

Predictably, venture capital is 
flowing into the field — but inter- 
estingly enough, it is into the com- 
panies creating the software tools. 
The market for these tools is al- 
ready grossing around $50 million 
per year, and there are already 
mergers and acquisitions of these 
toolmaking companies. 

As usual, there is a potential 
downside to the fine invisible 
hand of capitalism. Will the dic- 
tates of private enterprise deter- 
mine what kinds of problems get 
worked on, and which ones get 
slighted? Further, this is a field in 
which petrochemical and pharma- 
ceutical companies have invested 
large amounts of money from the 

_ very beginnings of computational 
science — so the question remains 

whether the free flow of scientific 
information will be affected by the 
hybrid mixture of basic research 
and commercial investment. Will 
unfavorable results not be reported? 
If an in-house scientist doing mole- 
cular modeling for a drug company 
solves the protein-folding problem, 
for example, will patent concerns 
prevent word from getting out? 

Regardless, computational science 
is posed to take off the way bio- 
technology did ten years ago. Even 
Business Week did a recent cover 
story on the topic (titled “The New 
Alchemists”). Professionals in the 
field, the academics researching 
these frontiers, are beginning to 
form companies capitalizing on 

the means to predict and design 
the behavior of any new compound. 
desired by science, industry, or 100 
well-trafficked shopping malls 
across the country. And the Tal- 
lahassee conference has spawned 
a task force charged with trying to 
wrest money from Congress to sup- 
port this Grand Challenge in Struc- 
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Fluorine atoms reacting with a silicon surface — an important general chemical reaction 

because it is the basis for all computer-chip technology. Computer chips are etched with 

fluorine to create integrated circuits. The manufacture of chips has become sufficiently 

advanced that patterns can be etched at the level of submicrons; it has thus become 

critical to understand what goes on at the atomic level. Once that understanding is 

achieved, integrated-circuit patterns could be created at the atomic level, accel- 

erating the miniaturization of computer technology. 

Here, silicon bonds are being broken and silicon-fluorine bonds are being formed. 

Computational chemistry on an FPS Computing model 521-EA superminicomputer 

solved the equations that created this model. 

tural Biology that, they argue, can 
only be met by funding a super- 
computer center. 

In the short term, physical chem- 
ists wonder if, to get the support 
to develop the software that will 
underpin the twenty-first-century 
industry of alchemy, they’ll have to 
beg for a Big Science project like a 
Structural Biology Supercomputer 
Center, instead of simply being able 
to ask for more funding for more 
support for more graduate students 
who will use more workstations. 
Meanwhile, computational chem- 
ists feel they may be able to deliver 

on the promise that nanotechnol- 
ogy has been making: engineering 
in the microworld. And if they suc- 
ceed, they may overturn our entire 
post-industrial way of life: if dia- 
monds or gold or what appears to be 
clear-heart redwood can be manu- 
factured as easily as plastic wrap is 
now, then the dream of enough of 
everything for everyone might be 
achieved. Money and material 
wealth might become something 
very different, but chemists, or 
whoever employs them, would be- 
come the new Lords of Creation. 
And that could be pretty scary. @ 
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BUCKYBALLS 
Wipe-OPEN PLAYING 

FiELD For CHEMISTS 

BY ELIZABETH CULOTTA 

AND DANIEL E. KOSHLAND, JR. 

HE ROUNDEST, MOST 

symmetrical large molecule found 

so far, buckminsterfullerene, con- 

tinues to astonish with one amazing 

property after another. Named for 

American architect R. Buckminster 

Fuller, who designed a geodesic 

dome with the same fundamental 

symmetry, C60 is the third major 
form of pure carbon (graphite and 

diamond are the other two). 

Fuller claimed that his geodesic 

designs were a reflection of a 

fundamental cosmic structure; 

it took a half-century for chem- 

ists to catch up with that idea. 

Buckyballs are where Bucky 

Fuller’s mind-children meet 

computational chemistry. 

This article was originally pub- 

lished in Science, the research 

publication of the American As- 

sociation for the Advancement of 

Science (Volume 254, p. | 706; 

December 20, 1991). 

—Howard Rheingold 

Copyright © 1991 by the AAAS. 
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Buckyballs were discovered in 1985 _ 

— the by-product of an experiment 

on carbon molecules in space — but 

in 1991, buckyball science came into its 

own. Scientists flocked to the bucky- 

ball court, entranced by the molecule’s 

unusual bonding behavior, its hollow 

symmetry, and its amazing electronic 

properties. Rarely has one molecule 

so swiftly opened the door to a 

new field of science. 

Papers now hit top journals every week 

or so; scientists scramble to keep up by 

fax and email, and month-old informa- 

tion is probably out of date. 

In the past year, properly doped C60 

was found to be both superconducting 

and magnetic, and the fullerene family 

expanded to include asymmetrical forms 

as well as cylindrical fibers (nicknamed 

buckytubes). In a steady stream of firsts, 

fullerenes were found in flames, deco- 

rated with free radicals, hung with fluo- 

rine atoms, inflated by carbon rings, and 

stuffed with metals. With potential ap- 

plications in such commercial basics as 

catalysis and polymerization as well as 

the more distant realms of supercon- 

ductivity and ferromagnetism, bucky- 

ball may soon be one of industry’s 

favorite sports. 

Although C60 is still relatively expensive 

— at least $2,000 per gram in purified 

form — many predict that fullerite (the 

pure, solid form of C60) ultimately will 

be a bulk commodity, sold in local chem- 

istry supply stores for dollars per pound. 

_ Just how do buckyballs manage their 

chemical and physical feats? In C60, 

hexagons and pentagons of carbon link 

together in a coordinated fashion to 

form a hollow, geodesic dome of bond- 

ing strains equally distributed among 60 

carbon atoms. Some of the electrons are 

delocalized over the entire molecule (a 

feature even more pronounced in that 

workhorse of organic chemistry, ben- 

zene). But benzene is flat, and many of 

its derivatives also tend to stack in flat 

sheets. Spherical buckyballs literally add 

a new dimension to the chemistry of 

such aromatic compounds. 

The allure of C60 goes beyond the 

beauty of its symmetrical shape. First 

considered a paragon of physical stability, 

it has turned out to be one of the most 

chemically versatile molecules known. 

This year, among other pioneering steps, 

chemists learned how to make fullerene 

derivatives, inflating the C60 balloon by 

one or more carbons, in some cases still 

preserving its aromatic electron struc- 

ture. In the same week, it was reported 

that C60 acts as a veritable sponge for 

free radicals, able to absorb dozens of 

these reactive chemical species. Free 

radicals with one unpaired electron 
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are crucial to the economical polymer- 

ization processes, and fullerene com- 

pounds may one day be useful in such 

industrial processes. 

A simple C60 cage easily accepts elec- 

trons, so solid fullerite doped with an 

alkali metal like potassium forms a stable 

compound of the family called fullerides 

with increasing amounts of the alkali 

metal. Some fullerides become chame- 

leons, changing from insulator to semi- 

conductor to superconductor and back 

to insulator again. Pure C60, for ex- 

ample, is an insulator; K3C60 is a super- 

conductor; K6C60 is an insulator. The 

superconductive properties have un- 

folded at astonishing speed. In April, the 

critical temperature was 18° K; by No- 

vember, maybe 45° K, thanks to novel 

dopings of C60 and its rugby-ball-shaped 

cousin, C70, with metals and alloys of 

rubidium, cesium, and thallium. 

The fullerides can’t yet run in the same 

league as the traditionally hot candidates 

for high-temperature superconductivity, 

the metallic copper oxides, which have 

set the superconductive record at about 

125° K. But because the fulleride materi- 

als are a much simpler system, they may 

offer a window into the still-mysterious 

mechanisms of superconductivity. 

Ferromagnetism, like superconductivity, 

remains a mysterious electronic prop- 

erty of certain materials. This year, 

buckyballs proved that they can play 

magnetic games too. Add an organic 

reducing agent to fullerides: the totally 

unexpected result is a “soft” organic 

ferromagnet at temperatures of up to 

16° K. The new material won’t stay mag- 

netic in the absence of an outside field, 

and so may not in itself have practical 

applications. But the ongoing quest for 

an organic ferromagnet, which would be 

prized for its light weight and ability to 

be polymerized, suddenly broadened 

its scope to include the fullerenes. 

For years, chemists have been pains- 

takingly building molecules with cavities 

and fine-tuning the properties of those 

cavities in order to hold and transfer 

different atoms and ions. Now, with a 

naturally hollow molecule dropped into 

their laps, chemists are eagerly discover- 

ing the rules for how buckyballs can be 

filled. By combining approaches, chemists 

may eventually tailor-make stuffed bucky- 

balls to serve as molecular containers, 

shields for radioactive compounds, or 

drug-delivery agents. This year, lantha- 

num atoms were stuffed inside buckyballs 

using the ship-in-a-bottle trick: form the 

cage around the stuffing. The next goal is 

to open a door into the fullerene cage, 

while preserving its fragile electron struc- 

ture, to allow direct movement of atoms 

or ions inside. 

Not all of the fullerenes have the perfect 

symmetry of C60 — but even a lopsided 

structure can be promising. C76 and 

C84 have been found to have a helical 

form. C78 also has a chiral* form. Start- 
ing with planar graphite and ending with 

chiral carbon is surprising enough, but 

the asymmetrical forms may have fancy 

applications too, such as the creation of 

nonlinear optical materials. When ex- 

posed to light of one frequency, such a 

material would emit light of another, 

acting as an optical switch. 

One of the year’s most exciting devel- 

opments turned up in the dirt-piles of 

old fullerenes. In the soot on a carbon 

electrode used to make fullerenes were 

found needles of carbon, composed of 

very thin nested tubes. Within each in- 

dividual rolled-up sheet, the carbon mol- 

ecules were apparently arranged in a 

helical structure. Fullerene tubes may 

possess an amazing mix of properties 

— including great strength, since fibers 

of conventional forms of carbon are al- 

ready the strongest known. Evidence is 

mounting that the higher fullerenes — 

such giant molecules as C240 — may 

not be symmetrical like the prototypes, 

C60 and C70. Rather, the larger mole- 

cules may be asymmetrical and incor- 

porate buckytubes in their structures. 

Carbon cages are likely to make good 

catalysts, thanks to their bonding behav- 

ior and geometrical features, so indus- 

trial chemists are watching the buckyball 

* Having the quality of “handedness” — that is, 

being distinguishable from its mirror image. 

play closely. This year, the outsides of 

carbon cages were decorated with com- 

plexes of nickel, palladium, and platinum, 

a feat that may eventually offer more 

than just a pretty molecule. 

Many potentially useful organic com- 

pounds have a crippling fault: they tend 

to be intercalated into DNA, and thus to 

promote cancer. But buckyballs suffer no 

such flaw. They appear to be too big and 

round to be incorporated into DNA as 

are some of their planar cousins. 

Buckyballs face a potential red flag of 

their own, however. In the presence of 

light and oxygen, the C60 molecule can 

pass its superfluous excitation energy 

on to nearby oxygen molecules, creating 

a long-lived but very reactive form of 

oxygen called singlet oxygen. Bucky 

boosters point out that even such a 

threat may hold promise. When not in 

an excited state, C60 quenches the re- 

activity of other singlet oxygen species. 

Unmodified fullerenes are insoluble in 

water, suggesting that they may react 

very little with biological tissue. Carcino- 

genicity tests are ongoing, but thus far 

buckyball looks like one of the safer 

games in town. 

As fullerene science takes off in all direc- 

tions, speculation as to its uses abound. 

Will it be superconductivity that makes 

fullerenes commercially important? Su- 

perstrong fibers? Catalysts? Too soon to 

say, but buckyball players aren’t exactly 

worried about a lack of applications. At 

this point, the heady atmosphere of dis- 

covery is too strong. After all, so far 

fullerene science exhibits the classic pro- 

file of a major scientific breakthrough. 

Buckyballs were found by accident, by 

researchers asking a completely different 

question. Then they were steadily ex- 

plored — until they became widely 

available and the field exploded. Now, 

buckyball scientists are enjoying the ex- 

ponential phase, in which almost every- 

thing is new and the unexpected is ex- 

pected. Eventually, the action will focus 

on a few promising research veins, and 

the practical applications will bloom. For 

now, chemists, physicists, and materials 

scientists are simply having a ball. @ 

27 GATES ROAD SAUSALITO, CA 94965 5 5 



Trinity’s Children 

Interstate 25 — America’s “Nuclear 
Highway” — begins in the high desert 
of southern New Mexico, not far from 
Trinity Site, where the first atomic bomb 
was exploded. It stretches north, past 
the Sandia and Los Alamos National 
Laboratories (where nuclear weapons re- 
search continues, heedless of the “Peace 
Dividend”), past NORAD Headquarters 
in Cheyenne Mountain and the post- 
Reagan economic disaster of Colorado 
Springs; past the Rocky Flats Weapons 
Plant (plagued by three decades of ac- 
cidents, plutonium releases, and DOE 
cover-ups), to its ending in the Wyoming 
prairie — windswept, desolate, and 
dotted with ICBM silos.., 

Bartimus and McCartney tell the stories 
of some of the people who live along 
this highway and the impact that the 
nuclear weapons industry has had upon 
their lives. Their approach is intimate — 
and anecdotal, alternating stories of lost 
ranch land and poisoned employees 
with\ tales from “inside the fence” — the 
point of view of the soldier, the scientist, 
the entrepreneur. The authors attempt 
to present a balanced picture, but 
therein lies the main flaw in this work — 
their efforts in the interest of “fairness” 
rob the book of focus and power, and it 
is still clear that the authors’ sentiments 
lie with the displaced ranchers, the poi- 
soned workers, the terrified mothers. 
Nevertheless, the stories are carefully 
collected and lovingly told, and although 
they are held to rigorous standards of 
accuracy, there is a feeling to their pre- 
sentation that is reminiscent more of 

folk history than journalism. Highly rec- 
ommended for anyone interested in the 
intersection of Big Science, the military, 
and the defense industry with civilian life. 
—Daniel Marcus 

@ 

The missile range, [White Sands technical 
director James] Wise believes, doesn’t 
stand a chance of going out of business no 
matter how much peace breaks out around 
the world. The United States will always be 
testing new weapons and will always need a 
place to do the testing. Budget cutbacks 
have already forced the Army to shoot less 
and measure more, Wise said. But no mat- 
ter how sophisticated computer simula- 
tions become (and experts can simulate 
just about any kind of war you want on 
computers now), there will always be some 
who want to see the fiery explosion, want 
to see the thing, whatever plane or missile 
or gun or laser it might be, actually work. 
They have to hear the boom. 
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Another legacy of the fervor of the Man- 
hattan Project carried over to Rocky Flats 
— worry about production first, safety sec- 
ond. It was not until 1955 that Denver had 
an inkling of what it had got itself into. The 
Rocky Mountain News disclosed for the first 

_time that the facility used dangerous radio- 
active materials. 

Not until 1957, the year when Jan Pilcher 
was having her Brownie troop meetings, 
did residents get a firsthand look at just 
how dangerous it all was. A fire ignited by 
plutonium spread rapidly through a pluto- 
nium processing building, causing an explo- 
sion that rocked the building, blew out 
hundreds of ventilation filters, destroyed 
radiation monitors on smokestacks, and 
threw thick plumes of black smoke into the 
air. The smoke passed over Denver for 
twelve hours after the blaze. The govern- ~ 
ment reassured a trusting public that little 
or no radiation had escaped, even though 
officials knew the stack monitors were de- 
stroyed. Six months later, a report kept se- 
cret at the time found more than eight 
thousand times the normal “background” 
level of radiation at a nearby ranch and two 
elementary schools. But nobody was told, 

and no cleanup was initiated. A later gov- 
ernment report on the fire, also kept 

Trinity’s Children 
(Living Along America’s Nuclear Highway) 

Tad Bartimus and Scott McCartney, 

1992; 326 pp. 

$21.95 ($23.70 postpaid) from HB} Trade, 
465 S. Lincoln Drive, Troy, MO 63379; 

800/321-5068 (or Whole Earth Access) 
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classified until recently, had an ominous un- 
signed margin note: “Anybody like to guess 
how much was released?” 

The Threat At Home 

That old slogan about “bringing the war 
back home” gets a scary updating in 
this look at just what the military has 
been dumping into the ground at bases 
throughout the US. As a subject, domes- 
tic military pollution sounds both boring 
and terrifying, but Shulman makes it 
interesting because he lets the people 
involved tell the story. If you have a mili- 
tary base for a neighbor, or one is any- 
where near where your drinking water 
comes from, this book might make the 
hair stand up on the back of your neck. 

The bad news is that the military has 
operated outside environmental laws 
with a really arrogant attitude about 
what it can do. The good news is that 
the clean-up has begun, and as an 
organization, this one Knows how to 
follow orders. —Richard Nilsen 
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Even when the Johnston Island prototype 
project is complete, the vast bulk of the 
chemical demilitarization will lie ahead. 
The weapons to be destroyed on Johns- 
ton Island (including those from Germany) 
total less than 7 percent of the U.S. chem- 
ical weapons currently slated for destruc- 
tion. The current plan calls for the other 
93 percent to be incinerated at eight loca- 
tions in the continental United States — 
at military facilities in Alabama, Arkansas, 
Colorado, Indiana, Kentucky, Maryland, 
Oregon, and Utah. The Army’s decision 
to build the eight U.S. facilities is based on 
the fact that unstable, corroding weapons 
are too dangerous to transport in large 
numbers. In truth, however, such large 
amounts of the chemical agents are cur- 
rently stored at each of these locations that 
their quantities alone merit separate incin- 
erators; the largest stockpile, at Tooele 
Army Depot, not far from Salt Lake City, 
Utah, harbors more than 10,000 tons’ 
worth of chemical weapons. 



Blank Check 
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The power of nuclear weapons grew far 
faster than the ability of the human mind 
to control the weapons in battle. Today 
the nation’s nuclear weapons contain the 
equivalent of seven thousand billion pounds 
of TNT, ten pounds of radioactive explo- 
sive for every pound of human flesh on 
earth. For all the years the Pentagon 
strengthened and rebuilt the nuclear ar- 
senal, expanded and refined its war plans, 
all the money and all the minds in America 
never created a system that could com- 
mand and control nuclear weapons in a real 
war. What the Pentagon created instead is 
a mammoth creature with a primitive brain 
— “an enormously complex but stupid or- 
ganism,” as Paul Bracken, a leading C’l ana- 
lyst, describes it — a rough beast whose 
awesome power far outstrips the ability 
of men to command it. 

Military Hot Spots 
A selection of some of the nation’s most 

contaminated military sites 

® 

The debate over the Stealth’s mission, 
over why it was needed, over what it might 
cost, had come far too late. The silencing 
of that debate for a decade meant that the 
technology had no policy to justify its ex- 
istence. As the plane made its debut, a 
realization was dawning on its creators: 
the enemy, and the threat it represented, 
was beginning to disappear. The rationale 
that brought the Stealth into being was 
vanishing; the thinking that had shaped it 
was outmoded. The bomber faced a future 
in which it might soon be an irrelevant 
relic, doomed to gather dust in a top- 
secret hangar. The Stealth, for all its 
twenty-first-century technology, was an NUCLEAR @ 

Dove : iz at (A. Lowrance Livermore National anachronism. This most modern weapon 
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BY STEWART BRAND 

HE ARMS RACE is running backwards. NATO is 

EN without a mission. The few Communist governments 

‘ that haven’t crumbled have turned inward. In the 

absence of a Soviet-scale threat, present or fore- 

seeable, what is the US Defense Department supposed to defend in the coming decades? What are we sup- 

posed to do with the prodigious instrument that won the Cold War and encored with a dazzling victory 

in the Gulf? That is the deeper debate these days around the Pentagon, accompanying the immediate 

issue of how to scale down severely and gracefully. 

Meanwhile a famous global problem, the deteriorat- 
ing natural environment, is gradually being re-under- 
stood in economic terms. America is finally becoming 
alarmed about the decay of its engineered infrastruc- 
ture — highways, water systems, communications 
systems, and even the education system. In the same 
way, the whole world is worried about the natural in- 

frastructure — soils, aquifers, fishable waters, forests, 

biodiversity, and even the atmosphere. The natural 
systems are priceless in value and nearly impossible 
to replace, but they’re cheap to maintain. All you 
have to do is defend them. 

The natural and engineered infrastructures together 
constitute the world’s economic infrastructure — 

the ecostructure. 

Suppose our military took on the long-term role of pro- 
tecting the global ecostructure. From one point of view 
it did so in the Persian Gulf, defending the world’s ac- 
cess to the major source of inexpensive energy when 
US direct interests in the region were relatively limited. 
Could we build on that success? When the global eco- 
nomic infrastructure is understood as including natural 
infrastructure, we might defend rain forests and di- 
verse ecosystems for the same reasons we defend 
freedom of the seas and global communications. 

An example which has scarcely been reported: tropical 
hardwood such as teak is a global renewable resource 
being criminally squandered. Environmental groups 
are acutely aware of the issue and acutely powerless to 
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do anything about it in some places, such as Burma 
(“Myanmar,” but who expects the name to last?). 
Would a threat of UN-sanctioned military intervention 
keep the vandal government of Burma from selling off 
its hardwood forests and its people’s future livelihood? 
The idea seems unthinkable now. A few years from 
now it may seem unthinkable not to take action. 

But seldom does environmental protection need to 
be that militaristic. Is there any reason to believe the 
military would be good at the mostly gentle role 
of environmental steward? 

A rare federal hero of environmentalists these days is, 
of all things, the Army Corps of Engineers. In the last . 
fifteen years the Army Corps has reversed its behav- 
ior, from destroying wetlands, channelizing rivers, 
and marching roughshod over local conservation 
interests, toward increasingly creating wetlands, re- 
storing rivers, and responding to local conservation 
calls for help. All this from an agency that started 
with no environmental mandate at all. 

By contrast, the recent record of federal agencies 
directly charged with solving serious environmental 
problems is more mixed. The Environmental Protec- 
tion Agency’s toxic-cleanup Superfund is bogged 
down in escalating legal costs of a scale to threaten 
the national economy. The National Park Service is 
facing its own infrastructure breakdown, having de- 
ferred maintenance on basic facilities so long that 
repair work often consists of “painting the rot.” In 

ie 



the Forest Service, programs for actively preserving 
public lands are constantly being proposed by staffers 
and just as constantly shot down in Washington for 
interfering with commercial interests (cattle, timber, 

mining) in the National Forest system. 

How can that happen? It has to do with expectations. 
People expect positive and immediate results from agen- 
cies like the National Parks, Forest Service, and EPA — 

happy vacationers, income, cleaned-up toxic sites. No 
one has positive or immediate expectations of the mili- 
tary, only negative, long-term ones — keep war from 
our land at home and our interests abroad. Environ- 
mental problems are best addressed in similarly 
negative, long-range terms — 
keep the natural systems from 
crashing. Such slow, preventative 
programs are evidently better run 
by career officers, as in the Army 
Corps, than by political appoin- 
tees, as in the EPA, National 

Parks, and Forest Service. 

An element in the military’s favor 
for an active environmental role is 
its experience in making radical 
programs work by sheer decree. 
Way back in 1948 President Harry 
Truman declared that the US mili- 
tary shall integrate the races in its 
ranks, starting now. The Pentagon 
took a deep breath, saluted, and 

complied, the first and most pow- 
erful of American institutions to 
integrate. A man of Colin Powell’s 
abilities as head of the Joint Chiefs 

of Staff was a natural result. The 
same occurred with giving the 
sexes equal opportunity in the 
military, a fact overlooked by the 
public until the Gulf War but long 
lauded by studious feminists 
such as Betty Friedan. 

If there is an example of socialism 
that works in the world, it is the 

US military, capable of carrying 
out large, slow missions, funded 

by the seething market economy 
it protects. I saw it work during 
two years of active duty as an 
Army officer in the early ’60s. You 
have job security, lifetime benefits, 

and a relatively money-free per- 
sonal economy. You go where 
you're told and do what you're 
told, and you feel surprising per- 
sonal freedom from the gibbering 

to run it. — SB 

BACKGROUND OF > 
THIS PIECE : 

_ Trained as a biologist and an in- 

fantry lieutenant, I’ve seldom had 
a chance to combine those two clar- _ 
ifying fields. The idea for this piece 
came up in conversation witha _ 
staffer at the Sierra Club who was 

_ lauding recent efforts of the Army 

Corps of Engineers. | worked up 

the text last year, originally for the _ 
Global Business Network, which] —_ 
co-founded with Peter Schwartz and 
others in 1988 (his recent book The 
_Art of the Long View summarizes 

- what GBN is up to in terms of long- 
term strategic planning). 

_ Schwartz suggested | send the piece _ 
to Time magazine. The “Time Es- : 

say” editor was intrigued and asked 
to hold on to the article for a couple 

of months while he tried to slide it _ 

through the system. He offereda __ 
handsome kill fee if it wasn’t used —__ 

| which didn’t take me longto agree __ 
to. After a few months went by, the _ 

nice check from Time arrived, and _ 
I showed the piece to an editor of __ 

the New York Times op ed page. _ 
He liked it, suggested revisions, __ 
which I made, and he showed it to 

the senior editors, who said no. A 

similar sequence happened with the 

_ Washington Post, even though it 

_was one of their random months 

_ when they like the military. 

| So, what the hell, | showed the piece 

to Howard Rheingold. He didn’t 
have to ask anybody’s permission 

options and threats of American civilian life. You 
can relax and do your job, and often the job you do 
makes you proud. 

Following the Gulf War, the US military is bursting 
with pride and a sense of competence to undertake 
any task. It prefers humanitarian tasks, such as defend- 
ing Kurds or aiding Bangladesh typhoon victims. But 
America has a habit of forgetting its military between 
wars and giving it no assignments besides laying low 
and being ready. So the talent and the money get spent 
on training (with a side-benefit of public education) 
and on weapons systems (with a fractional side-benefit 
of technology transfer). 

Occasionally a rogue program 
such as the old ARPA — Ad- 
vanced Research Projects Agency 
— puts a few million dollars into 
a long-term-benefit program such 
as basic research in computer sci- 
ence in the early ‘60s. That single 
project gave America a ten- to 
twenty-year lead on the world 
in computer technology and 
led directly to the personal com- 
puter revolution and its associated 
economic boom (and also a low- 
er-casualty victory with smart 
weapons in the Gulf). The per- 
haps lamentable fact is that the 
best funder of basic science in 
Washington is the Pentagon. En- 
vironmental science needs money 
— long-term, reliable, large scale 

money. Where could it be better 
spent to protect the world from 
war over the long run? 

Military people are public ser- 
vants, dedicated to the point of 

risking and sometimes losing 
their lives — it is called “the ser- 
vice.” A frustration I remember of 
military life is not being called 
upon to actually serve the public 
very often; you feel a keen regret 
for all that ability going to waste 
in variations on the exercise of 
digging holes and filling them 
in. My platoon could have made 
short work of restoring a salmon 
stream, assisting a controlled for- 
est burn, helping protect African 
wildlife from poachers, or plant- 
ing native shrubs at the edge of a 
growing desert. I wonder if they 
might get the opportunity. € 
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The Code of the Warrior 

The past twenty years or so have seen 
a growing interest in our heritage of war- 
rior traditions, especially those of Asian 
and American Indian origin. Business 
leaders study Musashi’s Book of Five 
Rings and implement win-win strategies; 
American military leaders quote from 
Sun Tzu's Art of War. There has been 
a corresponding growth of interest in the 
spiritual side of warniorship, including the 
Zen roots of Bushido, Castaneda’s books 
on American shamanistic warriorship, 
and the Shambhala Training classes pre- 
sented by Chégyam Trungpa Rinpoche 
inspired by the Central Asian warrior tra- 
dition. Most recently these issues have 
been taken up by the burgeoning men’s 
movement, as manifested by Robert 
Bly’s Iron John and Sam Keen's Fire 
in the Belly. 

In The Code of the Warrior, Rick Fields 
(Chop Wood, Carry Water, How the 
Swans Came to the Lake, and numerous 
contributions to WER) has undertaken 
the ambitious task of surveying the his- 
tory of warriorship on Earth, from pre- 
historic times to the eco-warriors of 
Earth First!. He examines both Eastern 
and Western traditions, and covers the 
martial and spiritual, male and female, 
atrocities and splendid achievements in 
the arts of civilization that have followed 
from these traditions. In the process, he 
has gone beyond his initial task to pro- 
duce no less than an interesting, concise 
history of the world, providing a context 
for the rise (and fall) of each warrior tra- 
dition, and demonstrating the raw, real 
roots of much of our views and behavior 
here in the last days of the millennium. 
—Tom Hast 

e 

Though the true warrior is a fighter, he 
or she does not fight out of aggression. 
The apparent fierceness of the warrior 
proceeds from a primary caring for others. 
Putting others before oneself is the ulti- 
mate source of the warrior’s courage. Like 
the thorn on the rose, the warrior exists 
to protect others — the family, the clan, 
the nation. In the contemporary world, 

where the interdependence of all forms of 
people and of all forms of life is now clear, 
the warrior’s loyalty and protection is be- 
ginning to extend to the earth itself. 

e 

The Lone Ranger, who first rode the air- 
waves of radio station WXYZ in 1933 out 
of Detroit, was a composite figure, the cul- 
mination of all the mythic cowboy figures 
that had ridden the Great Plains in pulp 
novels, Wild West shows, comics, radio, 
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and movies. He was the most perfect em- 
bodiment of the myth of the lone warrior, 

a uniquely American version of the heroic 
warrior. 

This myth of the lone warrior was derived 
partly from the Christian heroism of the 
European knights, partly from the citizen 
militia who fought against the tyranny of 
royalty and inherited privilege, and partly 

. from the frontiersmen who fought Indians 
to clear the land for civilization. Its purest 
form was the cowboy savior.The myth of 
the lone warrior is recent, as far as myths 
go, and seemingly marginal, arising as it did 
not in any of the great centers of world 

The Code of the Warrior 
(In History, Myth, and Everyday Life) 

Rick Fields, 1991; 339 pp. 
$15 ($17.75 postpaid) from HarperCollins 
Publishers/Direct Mail, P. O. Box 588, 

Dunmore, PA 18512; 800/331-3761 

(or Whole Earth Access) 

civilization, but in a remote former Euro- 
pean colony. And yet, through American 
force and media technology, it has tremen- 
dous power, not just in America but in the 
television-linked global village. 

® 

There are some who consider aikido to be 
the evolutionary culmination of the way of 
the warrior. Certainly a case can be made 
that the samurai, isolated for so many cen- 
turies on their island and relatively uncon- 
taminated by outside invasions or influences, 
provide a unique chance to study the evo- 
lution of the warrior. Japan, we might say, 
is the Galapagos of the warrior. 

Aikido and the New Warrior 

ls it possible to defend oneself from 
attack and still practice nonviolence? 
A man named Ueshiba, earlier in this 
century, created (he would have said 
“discovered”) an impressive answer to 
this question, a set of practices known 
as Aikido. 

If you have trained in karate, your 
trained reflexive response to hostile 
physical movement is to block and 
counterpunch, to defend yourself by 

_ breaking anything that tries to break 
you. In Judo, your trained reflexive re- 
sponse is to throw the attacker, using 
the attacker's own momentum, and your 
knowledge of bodily leverage; after a few 
elegant slams against the wall and floor, 
attackers tend to give up. In Aikido, the 

automatic response is to blend with the 
attacker's moves, to move into a posi- 
tion that shows you the world from the 
attacker's point of view, before redirect- 
ing your attacker's physical energy in a 
way that minimizes harm to everybody. 

In Aikido, you learn to instruct those who 
attack you, and thus take responsibility 
for the attacker's well-being as well as 
your Own. 

Aikido is known to most people as a 
martial art, but those who practice it 
know that the martial part is a side ef- 
fect. Yes, when you get good at Aikido 
you can protect yourself better. But you 
protect yourself better not because you 
know secret pressure points, or develop 
callused hands, but because you have 
trained yourself to pay attention to the 
way the universe works. You don't have 
to be a religious believer, but everybody 
who studies Aikido for any time realizes 
that it is a way of being in the world, 
with the world, with yourself, and with 
other people. Self-defense is just one of 
many benefits of systematically trained 
attention to the world. 

You can't learn Aikido by reading about 
it, but you can leam about it, especially 
if you read the right authors. Richard 



Age of Propaganda 

In an age in which the average Ameri- 
can watches almost 40,000 commer- 

_cials a year and in which political de- 
bate is more soundbite than substance, 
we certainly need to know more about 
the facts that govern persuasive ap- 
peals. Social psychologists Pratkanis and 
Aronson have successfully translated 
sixty years of scientific research on per- 
suasion into a text that is readable, enter- 
taining, and sometimes alarming. The 
book looks at the general factors that 
determine when we will be persuaded 
by a message, then presents an in-depth 
discussion of currently popular propa- 
ganda techniques. Along the way the 
authors document how knowledge of 
the techniques being used can moder- 
ate the effects of a persuasive message, 
and provide hints as to how readers can 
defend themselves from undue influ- 
ence attacks. —Michael Smith 

e 

War causes a great deal of harm and de- 
struction, often to innocent bystanders and 
children. The cognition “I and my country 
are decent, fair, and reasonable” is dissonant 

with the cognition “I and my country have 
hurt innocent people.” If the harm is clear, 
then you cannot reduce your dissonance 
by claiming that it wasn’t done or it wasn’t 
really violence. In this situation, the most 
effective way to reduce dissonance is to 

Aikido 
and the 
New Warrior 
Richard Strozzi Heckler, Editor. 

1985; 230 pp. 

$12.95 ($15.45 postpaid) from North 

Atlantic Books, 2800 Woolsey Street, Ber- 
keley, CA 94705 (or Whole Earth Access) 

Strozzi Heckler, editor of this volume, 
knows what he’s talking about. I've 
taken the mat with him at his Dojo 
enough times to experience what he 
means. He's taught Green Berets and 
elementary-school children. | like his way 
with words as much as his ki — that in- 
effable but undeniable energy that flows 
through an Aikido master's every move. 
His other authors include equally articu- 

minimize the humanity or maximize the 
culpability of the victim of your action — 
to convince yourself the victims deserved 
what they got. 

How else can we account for the following 
phenomenon? Near the end of World War 
Il, American planes dropped nuclear bombs 
on Hiroshima and Nagasaki. More than 
100,000 civilians (including women and chil- 
dren) were killed, and countless thousands 
suffered severe injuries. It is currently fash- 
ionable for most Americans to decry that 
decision. But a week after the bombs were 
dropped, a public opinion poll indicated 
that less than 5% of the American popula- 
tion felt we should not have used those 
weapons, and an astonishing 23% felt we 
should have used many more of them 
before allowing Japan the opportunity 
to surrender. 

e 

Opinion pollsters have long known that 
subtle changes in the wording of a question 
can produce dramatically different re- 
sponses. For example, the percentage of 
Americans supporting aid for the Contras 
in Nicaragua from 1983 to 1986 varied 
from 13% to 42%, depending on how the 
question was worded. If the question men- 
tioned Ronald Reagan or the Contras ex- 
plicitly, or used ideological labels to identify 
the opposing forces in Nicaragua, more 
Americans supported the aid. If the ques- 
tion mentioned a dollar amount of aid or 
presented both sides of the issue, fewer 
Americans wanted to give aid to the 
Contra rebels. Legitimate pollsters who 

late practitioners like George Leonard 
and Morihei Ueshiba, the founder of 
Aikido. 

If you want to do something with your 
body, mind, and spirit, and the idea of a 
martial art that is also a “way of recon- 
ciling the world” intrigues you, pick up 
this book before you go to a Dojo to 
see a master and students in action. 
—Howard Rheingold 

e@ 

Through blending with a confrontative 
situation one learns to resolve the con- 
frontation without being a loser, on the 
one hand, or hurting someone, on the 
other. The principle reveals itself through 
countless Aikido techniques and enables 
these youth to replace their conditioned 
reflexes with a more responsible and 
appropriate response. 

As they learn Aikido, the fundamental 
thing that begins to happen to these young 
people is that their ability to feel and sense 
is awakened. When they allow themselves 

Age of Propaganda 
(The Everyday Use and Abuse of Persuasion) 

Anthony Pratkanis and Elliot Aronson, 

1991; 299 pp. 

$11.95 ($14.95 postpaid) from W. H. 
Freeman and Co., 4419 W. 1980 S., Salt 

Lake City, UT 84104; 800/488-5233 

seek accurate responses will go to great 
lengths to avoid bias in the wording of 
questions. Those who seek to use polls 
for their own advantages — to convince 
people that everyone else supports their 
policy or their political candidacy — will 
not be so careful. 

“Remember, kids, these political debaters are 
experienced professionals. Do not try this kind of 

trickery and lying at home.” 

to feel, they are often terrified by the rush 
of sensations, streamings, and emotions 
that come with feeling. But as they learn 
to be with feelings from a centered and 
grounded place, they find a new sense of 
power and ease. They embody power in- 
stead of imitating it. To feel and experience 
life rather than pretend or fantasize about 
it is a fundamental principle of Aikido. It 
is a first step in throwing off the dictator 
within. This path of self-discovery empha- 
sizes the importance of executing each 
technique with the proper spirit or energy. 
The kids quickly learn that Aikido is not 
necessarily a collection of techniques to 
perform on someone, but a presence of 
being that can both be practiced in the 
Aikido classes and lived in daily life. This 
presence is an attitude that includes a pri- 
ority of self-responsibility — perceiving 
conflict and pressure as actual opportuni- 
ties in which to grow and discover oneself, 
blending with situations as an alternative to 
fighting or running, and trusting their own 
feeling and intuitive dimension. 

—Richard Strozzi Heckler 
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Here’s a new wrinkle on the 

widespread discussion of ways to 

transform the US military, redefine 

national security, and turn our atten- 

tion as a nation to the environmental 

and educational crises. The interest- 

ing part is that it wasn’t written by a 

limo liberal or a Berkeley leftist, but 

by a former naval flight officer and 

decorated veteran of the Vietnam 

and Persian Gulf wars. John Petersen, 

president and founder of The Arling- 

ton Institute in Arlington, VA, has 

worked and studied at the National 

War College, the Naval War College, 

the Institute for National Security 

Studies, the Office of the Secretary 

of Defense, and on the National 

Security Council staff. 

The Arlington Institute is the only 

institution | have ever encountered 

that includes William Colby (former 

Director of Central Intelligence), 

Amory B. Lovins (WWER-beloved soft- 

energy-path guru), Peter Schwartz 

(futurist colleague of Stewart Brand), 

and Elmo Zumwalt (former Chief 

of Naval Operations) on its Advisory 

Committee. Strange bedfellows, a 

strange place for radical ideas to 

emerge, but these are strange times. 

| met Petersen at the Eco-Tech con- 

ference in Monterey, one of those 

gatherings that bring together people 

who might not ordinarily meet. 

Petersen can be reached via email 

at arlinst@igc.org. 

—Howard Rheingold 
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HE STORY OF how Detroit arrogantly discounted indica- 

tions of change in the attitudes and values of the Ameri- 

can car buyer is well known. The American automobile industry missed a 

major market shift. In the face of clear indications of changing perceived needs 

by American purchasers, auto executives took the position that: “We do big 

cars, and the American people want big cars.” They would sella different style 

or color, but size (and resulting poor fuel economy) was sacrosanct. The 

customers changed their minds. 

Those early decisions — and later ones centered on quality — caused Detroit 

to miss the shift, and what was effectively a 100-percent market share has 

fallen to 60 percent, with the difference taken over by foreign manufacturers 

who were listening to the customer. If our auto industry is not dying, clearly 

it is in poor health. 

The same strain of virus is afoot in this country again, but this time its victim 

may be the military. The fundamental concept of national security is changing 

— the market is shifting — but our armed services are not yet responding to 

this fundamental change. They still want to do business much as they have in 

the past. net 



The armed services’ problem comes in 
part from the fact that they don’t know 
who their customer is. The situation is 
not as simple as it is for Procter & 
Gamble or Sony, who unambiguously 
sell their wares to individuals whose 
psychographics they can monitor. The 
Pentagon must be responsive to the 
Congress as well as to the Administra- 
tion (not at all easy); and then there are 
the defense contractors, the retired-ser- 

vice-member community, and other 
groups with influence. In a real way, 
the ongoing necessity to match service 
policies with the moving target of offi- 
cial Washington causes the military to 
lose the perspective that they work for 
the American people. 

Don’t misunderstand. Military officers 

ILLUSTRATIONS BY MATT WUERKER 

certainly know that they serve the 
American people, but on a day-to-day 
basis they must deal with the vicissi- 
tudes of the people’s representatives, 
and in so doing they forget that it is the 
people who vote, and everyone else, 
Administration and Congress, ulti- 
mately responds to that message. The 
American people are the retail market 
for the military, and they are ignored 
at great risk. 

Because of their relatively insular in- 
ternational/Washington orientation, 

military professionals don’t generally 
understand the American “domestic” 
market. They don’t deal with the 
country’s health-care problems, be- 
cause they provide their own medical 
services. It is illegal for them to parti- 
cipate in politics. The major problems 
of our urban centers are remote. The 
country’s physical infrastructure de- 

cay is a problem dealt with by con- 
tractors. 

The far-flung armed-forces fraternity, 
with members in every military town, 
makes it palatable for some career of- 
ficers and their families to move as 
many as 25 times in 30 years. Because 
there are not many relationships with 
the larger community, the relative im- 
portance of the country’s domestic 
problems often escapes them. They 
have a different job to do and they do 
it well. 

ia, Sis 

The people of the United States are at 
the beginning of an attitudinal shift 
that is accelerating. If the military 
doesn’t take notice and consider the 
implications of the change, their sig- 
nificance to our national security could 
markedly decrease. 

While, in the past, security and defense 

were often synonymous, now defense 
is only one element in an expanding 
equation. Most Americans now believe 
that economic security is equal to na- 
tional security. They also worry about 
the environment, and they are begin- 
ning to be aware of the potential 
byproducts of the world’s.exponential 
growth in population. They know in- 
tuitively that the poor developing coun- 
tries cannot increase their wellbeing 
the same way the industrialized na- 
tions did without threatening the 
world’s environmental health. They 
sense the complexity and interdepen- 
dency of the global system and know 
that attempts to deal singly with prob- 
lems often produce and exacerbate un- 
anticipated others. Although they may 
not understand the details, they see the 

end result and how it affects their lives. 

It is not enough that the number of 
security issues is growing; they are also 
all interconnected — not only at the 
local and regional level, but ona global 
basis. Driven in part by an information 
technology explosion, we find our- 
selves operating as part of a global 
system that is evolving very rapidly 
into a form that is not at all familiar. 

A harbinger of the future importance 
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of environmental issues might be indi- 
cated by a recent Worldwatch Institute 
report. It suggests that the human in- 
habitants of the world have but a de- 
cade to change, in fundamental ways, 

their negative influence on the natural 
environment before present trends pro- 
duce a long decline into economic and 
social ruin. Report director Lester 
Brown said in a New York Times inter- 
view that if the world does not respond 
to environmental degradation, it will 

lead to economic distress that is politi- 
cally unmanageable. He said a look at 
many archaeological sites provided 
hints of what might come. “North Af- 
rica was once the granary of the Roman 
Empire. Now it’s largely desert.” Two 
weeks earlier, the Florida Institute of 
Oceanography had reported finding, 
in a five-year study, that the Florida 
Keys coral reef could be doomed by the 
year 2000 because of pollution and oth- 
er human-oriented causes. 

Notwithstanding these new global 
problems, Americans now believe that 
the most pressing security threats to 

this country are internal rather than 
external. At home, America’s streets 

and bridges, schools, environment, cit- 

ies, health care system and economy 
arein trouble, and the American people 
know it. Former Commandant of the 
Marine Corps General Alfred Gray has 
said, “The greatest threat to US na- 

tional security is the combination of 
crime, drugs, lost educational oppor- 
tunities, and the economic conse- 

quences of these failures.” 

The recession has crystallized these 
concerns and is producing new levels 
of anxiety and lost hope. Pollster Daniel 
Yankelovich, commenting for Fortune 

magazine, recently said about the re- 
cession, “People’s jobs and homes are 
their main bastions of economic secu- 
rity, and the idea that both would be at 
risk is frightening, particularly for the 
generation that’s younger than mine. 
Now they’re getting a double whammy. 
Instead of the value of their homes 
going up, it’s going down. Their debt 
becomes a nightmare. Then everyone 
knows someone who has lost his job. In 
restructurings the people who are laid 
off won’t be laid back on again. The 
combination is an awfully big dose of 
reality. 
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“That leads to a moral significance. By 
putting the spouse to work, borrowing 
money, and piling up government debt 
during the 1980s, we were masking the 
reality that we were not doing better,” 
Yankelovich said. “This time people 
don’t have any real belief that things 
are going to get better. After failing to 
persuade them that no action was re- 
quired, the political leaders are finally 
acknowledging the problem. But they 
haven't made a credible case that they 
have a course of action.” He added, 

“What's panicking people is not the 
present but the future.” 

The most pointed example of this feel- 
ing is found in the “America First” 
sentiment and its own presidential can- 
didate, both of which reflect frustra- 

tions with the way the country is not 
working (but discount the equally im- 
portant interdependency weshare with 
the rest of the world.) 

Unless a high-profile conflict or enemy 
arises that requires American troops, 

sensitivity to these problems will only 
increase. The erosion at home has put 
in place coming events that are prede- 

debt will sap even larger percentages 
of our country’s ability to deal with 
these problems. If present trends con- , 
tinue, interest payments on the national 
debt will overtake discretionary do- 
mestic spending this fiscal year, and 
expenditures for defense in about three 
or four years. 

These new problems are national secu- 
rity threats, as much as (or more than) 

Saddam Hussein or Libya’s Quaddafi. 

For the first time in most Americans’ 
lives, the new, turbulent reality has 

forced traditional defense concerns to 
share the security platform with unfa- 
miliar but equally valid and vocal ad- 
vocates. As U.S. News & World Report 
writers Bruce Auster and Robin Knight 
have put it, “After two world wars, 45 
years of nuclear confrontation and bil- 
lions of dollars, pounds, rubles and 
francs invested inmanpower and weap- 
onry, military power suddenly has 
ceased to be the dominant measure of a 
nation’s strength, or even the best guar- 
antor of its security.” Defense is being 
squeezed into the wings, out of the 
limelight. 

At home, America’s streets and bridges, schools, en- 

vironment, cities, health care system and economy 

are in trouble, and the American people know it. 

termined ...and largely negative. Sewer 
and bridge failures will become more 
common. Engineers and technologists 
that we need to compete in the infor- 
mationage willnotbe available. Fourth- 
and fifth-generation underclass fami- 
lies will live in inner-city neighbor- 
hoods that begin to remind one of the 
movie Blade Runner. More city and state 
governments will face bankruptcy, 
along with financial institutions. Pres- 
sure from the uninsured poor (and the 
states, which have to care for them) are 

forcing a reassessment of our health 
care system. Payment on the national 

The military is profoundly aware of the 
net effect of this trend: a quarter of its 
budgetis evaporating. But generals and 
admirals largely impute this new aus- 
terity to the implosion of the Soviet 
Unionand communism; the other, more 

fundamental driving forces of the un- 
derlying shift are not apparent. In part, 
they are misled by history, because this 
shift is not a variation on the past. The 
new era is orienting itself in a way that 
is quite different from the memory of 
anyone now alive. The end of WWII 
produced major defense cuts driven by 
the assumption that there were no more 



If the military is going to continue to own the major 

share of the national security business, it will have 

to follow the market shift and go where the new 

problems are. 

meaningful threats. After Korea, the 

external foreign communist threat per- 
sisted. But now the enemy is not with- 
out, but within, and if we look to the 

past for direction and meaning we will 
be misguided. We must look to the 
future. Our security threats are not just 
decreasing — they are shifting. — 

Brand loyalty does not run deeply for 
most Americans. If the product they 
have been buying isn’t meeting their 
needs, they will change brands or move 

- to another product — just ask GM. 
Americans treat the US budget like their 
discretionary income— which it is. 
When important aspects of the 
country’s security are not being served 
by the military, they will spend their 
money elsewhere. Just ask George Bush 
why he wants to take more money 
from defense and spend it in the do- 
mestic arena. Election-year scheming 
aside, if the American people had not 
already begun to discount the military, 
the president would never have pro- 
posed another cut in defense. 

Along with their funding, the utility 
and relevance of the armed forces —in 
greater degree than they have imag- 
ined — are also being reassessed. As 
the new concept of national security 
evolves, the question will increasingly 
be, “What is the military doing to help 
us deal with our (new) security prob- 
lems?” If the armed forces’ answers 
appear to be tangential, their influence 
and stature will surely wane. 

This is an issue of perception — not 

necessarily one of reality. As we will 
see, virulent external threats still per- 

sist. But our budget decisions are based 
upon the feelings of the people; and 
rightnow, aboveallelse, the real threats 

appear to be at home. 

When the communist flagship went 
under, it became obvious that the US 
didn’t need as large a military as ithad. 
Plans were made to decrease all of the 
services substantially —25 percent over 
five years. For much of the last two 
years (with time out for Desert Storm), 
the Pentagon has been consumed with 
designing and planning for the cuts. 
But, missing the significance of the 
American attitude shift, they have (like 
their car-maker brethren) proposed 
only doing variations (mostly less) of 
the same thing that they have been 
doing for the past four decades; no 
major changes in roles. Parts of the 
strategic nuclear force will drop from 
the product line or be reorganized, 
but in the end, essentially only fewer 
airplanes, tanks and ships will be of- 
fered up. . 

If the military continues to be seen in 
only “armed forces” terms, Americans, 
through their elected officials, will act 

decisively: they will cut the annual de- 
fense budget much more deeply —' 

perhaps to 50 percent of previous lev- 
els, about $150 billion. At 25 percent, 

the services are reeling. At 50 percent 
they will feel annihilated. 

There is a good news/bad news aspect 
to this coming train crash. The bad 
news is that if our services continue to 

respond as they have, the cuts will 
come so fast that there will be little time 
for effective contemplation and plan- 

ning. Savings will be grabbed wher- 
ever they can be, with little relation- 
ship to the powerful forces driving the 
change. Negative synergy will disem- 
bowel the services, yielding hollow, 
unready, overextended forces. We 
know that’s what will happen: it has 
happened every time in the past. After 
World War IL, ships spent part of every 
day at sea dead in the water for lack of 
fuel. Boilertenders rotated up to man 
the guns because too many gunner’s 
mates had been let go. Airplanes didn’t 
fly and crews weren't trained. 

In their hurry to unload the military, 
Americans may well miss the fact that 
future external threats may be worse 
than in the past. In a lucid and much- 
needed speech, Congressman Les 
Aspin, chairman of the House Armed 

Services Committee, recently outlined 
his assessment of the major new mili- 
tary threat that confronts the US: 
nondeterrable terrorists armed with 
nukes. This looming problem will re- 
quire serious resolve and new kinds 
of military capabilities. A very plau- 
sible scenario involves one of our ma- 
jor cities (New York would be a likely 
target) being threatened by a terrorist 
organization armed with a nuclear 
weapon. 

Former Soviet Foreign Minister Eduard 
Shevardnadze was reported in the Bos- 
ton Globe to have said that he would be 
“terrorized” at the prospect of what 
could occur in the disbanded Soviet 
Union. The Globe suggested that an 
estimated 2,000 tactical nuclear weap- 
ons are deployed outside the four 
nuclear states of the commonwealth. 
Another is that 50,000 tons of chemical 

munitions are dispersed across the 
lapsed union—toxic substances suited 
for bombs, missiles, rockets and mor- 
tars, and easily hidden. Some reports 
suggest that political leaders of thenew 
republics have already given in to the 
temptation to convert “justa couple” of 
their warheads into hard cash. 

In the face of pressing internal threats, 

shortsighted Americans are likely to 
lose interest in the gauzy problem of 

potential terrorism (after all, we’ve 
never had any significant terrorism 
here) and eliminate war-fighting capa- 
bility that we may desperately need in 
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the future .. . or call back forward- 
positioned forces, setting up a far worse 
situation that may ultimately require 
much greater military action. 

East Asia is a clear case of the latter. 
Almost every country in the area, Ja- 
pan included, believes that American 
Pacific forces are the major guarantor 
of regional stability. Old, Balkan-style 
animosities simmer under a pacific 

facade — held in check by the regular 
presence of the US military. 

If, for budget reasons (or a change in 
relationship with Japan), the US pulled 
back to Hawaii or the West Coast, most 

Pacific Rim thinkers believe that Japan 
would be obliged to begin a substantial 
arms buildup so as to be able to protect 
its lifeblood — the ability to import the 
many commodities on which the coun- 
try depends. The way the relationship 

* is going now, it would be understand- 
able if Japan didn’t place much confi- 
dence in our assurances that we would 
come to their rescue in the event of a 
serious problem. Other East Asian na- 
tions promise that in the face of such a 
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buildup, they too, remembering WWIL, 

would do the same. Without the ame- 
liorating role of the US, any number of 
destabilizing regional conflicts might 
ensue. 

The good news is that extraordinary 
opportunity attends such massive 
change. However the military acts, the 
decisions of the next two to three years 

will almost certainly cast in concrete 
many of the capabilities that it will 
possess for decades to come. With all of 
the traditional rules off and everything 
up for grabs, perspicacious leaders can 
take advantage of the situation to put 
in place new structures and establish 
new roles that send our military in a 
direction aligned with the future rather 
than the past. 

Anyone familiar with the consumer 
market knows there are two things that 
can be done to deal with a market shift: 
reposition and/or change the product 

line. Just last spring, GM chairman 

Robert Stempel reportedly rejected 
board members’ suggestions that the 
company cut executive salaries and 
drop money-losing Oldsmobile from 
the product line. The finally adopted 
plan was characterized by some ana- 
lysts as “Draconian, [but] mainly con- 
tinued past policy.” Merely less of the 
same thing. 

The military must not make the same 
mistake. The whole spectrum of the 
new security market must be addressed. 
At all costs, we must protect the capa- 
bility to defend ourselves with force, 

particularly against the nuclear terror- 
ist threat that confronts us. At the same 
time, though, energy must be directed 
into these new security-threat areas. 

To make a safe adaptation to the new 
market, two things need to happen: 

¢ The attitudes of the American people 
must be anticipated, understood, and 

believed. 

If the military is to provide the best 
service to this country over the next 
decades, it must understand how 

Americans’ attitudes are evolving and 
what the implications of that change . 
might be. A number of well-known 
survey research firms track these trends. 
Analysis of historical value and trend 
shifts in specific social segments should 
be acquired and distributed and made 
a common component of all planning 
by the services. 

¢ Better images and ideas must be de- 
veloped of the country’s broadest fu- 
ture security requirements. 

Scientific, technological, population, 

environmental, and weapons-prolifera- 
tion trends will continue to foment tur- 
bulence and uncertainty. The rates of 
change of these forces suggest that we 
might not recognize the world of 30 
years from now if we could glimpse it 
today. 

Turbulence calls for foresight — the 
ability to begin to anticipate what might 
be onour horizon. Methodologies com- 
ing out of the business community now 
make it possible, using new broad sce- 
nario-design techniques, to begin to 
understand the possible and plausible 
behavior of a domain like national se- 
curity with much more confidence than 



in the past. A systematic, regularly 
updated process needs to be establish- 
ed within the military hierarchy to illu- 
minate unanticipated future options 
and problem areas. 

A better knowledge of Americans’ atti- 
tudes, coupled witha new understand- 
ing of the emerging security 
environment, would provide a resil- 
ient underpinning for pursuing new 
ways to reposition and/or expand the 
military “product line.” 

Present missions and activities should 
be analyzed in light of the new set of 
security concerns, and repositioned 
accordingly. 

We should have a proactive, preven- 
tive component to our strategy of deal- 
ing with the nuclear-terrorist and 
global-development problems. The in- 
creasing disparity between the haves 
and have-nots is a breeding ground for 
those external threats, and it is critical 

that we confront the problems at their 
sources. As Alexander King and 
Bertrand Schneider have written in The 
First Global Revolution, “Reductions in 
economic disparity and aid to develop- 
ment of a wise and cooperative charac- 
ter, far from being a humanitarian 

gesture, is of fundamental self-interest 
to the rich countries.” New models of 
economic development and_nation- 
building would allow our military to 
contribute directly to these issues. De- 
veloping nations present real opportu- 
nities, both to realistically train and to 
make a contribution to this larger ex- 
ternal problem. 

The armed services have the organic 
capability, in both active and reserve 
forces, to establish the basic infrastruc- 
ture required to efficiently supportlarge 
numbers of people in primitive areas. 
They can build roads, buildings, food 

and sanitation systems, communica- 

tion systems (phones, radio stations, 
TV stations), railroads, seaports, air- 

ports, and aviation control systems. 
They can drill wells and irrigate, estab- 
lish police and fire departments and 
supply and distribution systems. 

The problem is that they usually don’t 
get the opportunity to exercise their 
equipment and evaluate its effective- 
ness in peacetime. These skills are best 

honed by actually working in the type 
of context that might be confronted in 
war. Many countries desperately need 
the kind of help I’ve mentioned above. 
Their ability to become productive con- 
tributors in the global marketplace is 
hampered by a lack of physical infra- 
structure. Our military could play an 
extraordinary role in helping some na- 
tions in this way. 

Some training required for combat 
readiness could also be the product of 
other activities. Already our military 
provides badly needed medical and 
engineering construction help in some 
developing countries, while Army phy- 
sicians work in emergency rooms of 
inner-city hospitals — where they can 
practice repairing gunshot wounds. 

We could lend a hand with bandit and 
pirate problems, develop customs and 
border-control processes, establish civil 
aviation systems and search-and-res- 
cue procedures — all from internal mil- 
itary skills. A survey of the broad 
environmental state of the Amazon ba- 
sin would be meaningful flying prac- 
tice for an Air Force aircrew. Navy and 
Air Force units could help set up con- 
trol and patrolling procedures for wa- 
terways and littoral areas. 

These ideas are not new (in isolated 
cases some are already being tried); 
they just need to be revisited. Marine 
Corps combined-action platoons, for 
instance, demonstrated during the Viet- 

nam War that military personnel can 
be very effective in nation-building as- 
signments even under the worst of 
conditions. 

With the military’s humanitarian suc- 
cesses in helping the Kurds in Iraq, the 
flood victims in Bangladesh, the vol- 

cano refugees in the Philippines and 
the Haitian refugees in Cuba, disaster 
relief has become a de facto mission for 
our military. We should formalize and 
institutionalize this capability, and per- 
haps offer to work directly with the 
United Nations on such projects. 

The benefit to our soldiers, sailors and 

airmen would, in every case, be good 

training, and would provide the ex- 
tremely important experience of work- 
ing cross-culturally (which is always 
needed and often not available in con- 

flict situations). In the past, many coun- 
tries have asked US military command- 
ers to provide nation-building services, 

but most have had to be turned down 
because of American regulatory con- 
straints — not for other potential prob- 
lems. 

If the military is going to continue to 
own the major share of the national 
security business, it will have to follow 
the market shift and go where the new 
problems are. 

The nuclear-terrorism issue must be 
addressed head-on. If we plan and 
implement now, we can put in place 

capabilities that may well prevent fu- 
ture disaster. If we wait too long, we 

may not have time to react. Informa- 

tion is the best defense against terror- 
ism. Information-gathering systems 

and processes should be upgraded and 
more highly prioritized. Traditional 
military capabilities need to give way 
to specialized capabilities that can 
identify and negate threats before they 
make it to our shores. 

Internally, there’s not much the mili- 

tary can do about the failure of our 
educational system or the health of the 
economy. But things like toxic-waste 
cleanup and infrastructure repair offer 
more promise. For example, retired 
Army general Frederic Brown advo- 
cates, in an upcoming book, fielding 
specially trained “Chernobyl battal- 
ions” that would be able to deal with 
nuclear and other toxic disasters. These 
units could train in our own back yard 
by helping to clean up some of our 
notorious nuclear-weapons plants. 

The collapse of the social structure of 
many of our inner cities — one of the 
biggest problems we have — offers the 
most opportunity for the military’s 
skills. Urban centers are the most im- 
portant components of our economic 

system, and they are sick. If we are not 
successful in finding new, much more 
effective ways of dealing with our in- 
ner-city problems, werisk having them 
consume us. Generations of young 
people are not only being lost to soci- 
ety, but are trying to destroy it. 
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George Will, writing about UCLA pro- 
fessor James Q. Wilson’s new book, On 

Character, says Wilson’s definition of 

good character includes two qualities 
— empathy, meaning regard for the 
needs, rights and feelings of others, 
and self-control, meaning the ability to 
act with reference to the more distant 
consequences of current behavior. Who 
in our society does a better job at train- 
ing, educating, and developing leader- 
ship and character in young people 
than the military? It is the great re- 
source the military gives this country: 
highly qualified and motivated young 
people who are willing to work long 
hours in situations fraught with per- 
sonal risk. One only needs to remem- 
ber the images of our men and women 
in Desert Storm, watch the 21-year-old 

(average age) crew operate an aircraft 
carrier or observe a foot-slogging sol- 
dier trudging on miles past exhaustion 
to know that no other institutions come 
close to building quality in people like 
our services do. Those very skills are at 
the core of the problems that our inner- 
city communities face, and no one else 
has the capacity of the military to make 
profound change. 

This is not just speculation; for over a 
decade there have been over 100 suc- 
cessful programs scattered around the 
country that use the military infra- 
structure to help urban kids. These are 
not “shock” boot camps (of the kind 
now run by most states), but programs 
running the gamut from tutoring to 

rigorous, multifaceted programs that 
systematically. focus on establishing 
self-discipline and team building, self- 
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confidence, skill training, work experi- 
ence in new settings and, finally, com- 
munity reintegration and career 

development. 

Memphis, Tennessee, has programs 
that can take a youngster step by step 
from the courtroom to the factory floor. 
Offenders who are offered the choice 
can enter a three-month “Project 1990s 
— Save America’s Youth” program, 
described by Insight magazine as “ba- 
sic training without combatas the goal.” 
Participants are made a part of a ten- to 
twelve-person team that is directed by 
former Marine drill instructors. The 
Dls take care of the physical training 
and other “troop handling” and team- 
building responsibilities, moving the 
groups between classes taught by 
trained instructors. Schoolroom train- 
ing may include emphasis on literacy, 
remedial academics, substance-abuse 

education and treatment, and family 

counseling. Intensive medical, psychi- 
atric, psychological, substance-abuse, 
academic, and vocational assessment 

is central to the program. Instructors 

are likely to be retired or volunteer 
military members. 

Youth Service USA, headed by Episco- 
palian priest Father Don Mowery, can 
take over from Project 1990s and pro- 
vide job skills training and employ- 
ment placement for 18- to 24-year-olds. 
After surveying potential employers to 
determine skills needed in the area, 

they put inner-city youths through an 
occupational-training program held on 
a military base and in government of- 
fices. Military trainers teach virtually 
every type of vocational skill through 

This nation’s problems are so serious that any real 

solutions will be dramatically different from the 

present approach to the problems. Nevertheless, 

there is a way to fit the military into the present 

structure: let them work with nonprofit institutions. 

competence-based, structured cur- 
ricula. At the same time they provide 
classroom training in employability 
skills such as work habits, employer 
expectations, and jobinterviewing. The 
program places 80 percent of its gradu- 
ates in jobs. 

Retired Marine officer William 
Holmberg has approached the Marine 
Corps with a proposal to use marines 
and the Marine Corps base at Quantico, 

Virginia, to work with youthful offend- 

ers from Washington, DC. Holmberg’s 
“Green Team” would teach youngsters 
the basic skills needed to compete in 
the larger world while having them 
work on ecology/environmental 
projects on the Quantico base. Activi- 
ties would revolve around special 
projects, like: vitalizing a specified num- 
ber of acres through selective clearing, 
repairing, mineralizing, and planting 
with correct species; harvesting, chip- 
ping, and arranging for transport of the 
bio-fuel recovered from their assigned 
acreage; working with other. teams to 
compost fly ash and limestone sludge 
from nearby power plants and waste- 
water treatment plants; studying, pro- 

tecting, and restoring a specific reach 
of the Potomac River or a section of 
wetlands; cooperating with other teams 
in preparing the land, planting, har- 
vesting the crops and again preparing 

the land for high-density and scientifi- 
cally advanced organic farms and gar- 
dens; and rehabilitating rooms similar 
to those found in public housing. 

Between 1968 and 1972, the Depart- 
ment of Defense had.a Domestic Ac- 
tion Council. The council’s mission was 
to determine actions that could be taken 
by the Department of Defense to help 
resolve pressing domestic problems 
without degradation of military pre- 
paredness. The DDAC should be rees- 
tablished to provide direction for the 
military’s efforts in this new security 
area and to keep pace with the “new 
market” being defined by the ongoing 
paradigm shift. A companion Joint 
Domestic Support Command would 
be staffed primarily by military per- 
sonnel to support local and state gov- 
ernments in resolving certain pressing 
urban problems. An additional mis- 
sion would be to coordinate the activi- 
ties of federal departments and agen- 



cies and marshal resources to support 
local governments in addressing these 
problems. 

Some might worry about the “militari- 
zation” of our inner cities or of our 
armed services “competing” withcom- 
mercial concerns. Old standards are 
not operative any more. This nation’s 

problems are so serious that any real 
solutions will be dramatically different 
from the present approach to the prob- 
lems. That is a given; the present meth- 

ods aren’t working. Nevertheless, there 
is a way to fit the military into the 
present structure: let them work with 
nonprofit institutions. 

Peter Drucker wrote recently in the 
Wall Street Journal that virtually every 
success we have scored at solving the 
country’s social problems has been 
achieved by nonprofits. He mentions 
that “Two-thirds of the first offenders 
paroled in Florida into the custody of 
the Salvation Army are ‘permanently’ 
rehabilitated — they are not indicted 
for another crime for at least six years. 
Were they to go to prison, two-thirds 
would become habitual criminals. Yet 
a prisoner costs at least twice as much 

per year as a parolee in the custody of 
the Salvation Army.” Drucker says a 
well-managed nonprofit gets at least 
twice the bang out of each buck that a 
government agency does. He advocates 
“nonprofitization” as modern societ- 
ies’ way out of mismanagement by 

welfare bureaucracies. Military skills 
and resources coupled with nonprofit 
management savvy could go farindeal- 
ing with our internal deterioration. 

Anothermajor resource associated with 
our military is the government research 
laboratories. Most of the 70 national 
labs are being affected by the market 
shift in the same way as the military. 
Some of the major ones are actively 
discussing getting into new business- 
es, now that building nuclear (and 

some other) weapons is not a growth 
industry. Los Alamos National Labor- 
atory, for example, recently sponsored 
a major conference on technology and 
the environment, hosting some of the 

foremost thinkers in the world on the 
subject. 

But much more could be done. Our 

labs could look into desalinization of 

BS 

seawater using solar power, since the 
availability of fresh water could well 
be the source of the next war in the 
Middle East. New closed systems are 
technologically feasible that could pro- 
duce energy as well as a significant 
amount of fresh water. Novel ap- 
proaches of this kind are needed in the 
developing world to bypass the waste 
and pollution products that attend(ed) 
the development of countries like ours. 
If our research labs seriously believed 
that environmental, energy, and waste- 

disposal problems were national secu- 
rity issues, they could bring many times 
more effort to bear on them than pri- 
vate institutions have been able to in 
the past. Even half (even a quarter) of 
their $12 billion-per-year budget spent 
on these new threat areas would make 
a tremendous difference. 

Our labs should think about linking up 
with the Russians to attack these prob- 
lems. The New York Times reported that 
Dr. Yuri A. Trutnev, the physicist who 
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runs the day-to-day activities of the 
main nuclear-weapons lab of the former 
Soviet Union, suggested shifting the 
lab’s nuclear work toward peaceful 
ends. He was in the country trying to 
drum up joint projects with our na- 
tional laboratories. “The genie is out of 
the bottle,” he said in an interview last 

month. “Let’s use it for the benefit of 
mankind.” 

These ideas are not as radical as they 
may sound. The senior leaders of the 
Department of Defense are aware of 

the implications of change and have 
identified some of the opportunities 
that are available. Defense secretary 
Dick Cheney knows, from being a con- 

gressman and White House Chief of 
Staff, how the legislative body will re- 
act to the shifting sands of public opin- 
ion. Admiral David Jeremiah, Vice 

Chairman of the Joint Chiefs of Staff, 
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was quoted recently in Navy Times as 
saying, “For the first time in 50 years 
we havea chance to reform the Depart- 
ment of Defense. Nobody else has been 
able to do that. We've been locked into 
this East-West conflict. 

“Think about the fact that the popula- 
tion of the world will double to about 
10 billion people by 2025,” Jeremiah 
said. He further mentioned that about 
90 percent of the world’s population 
will live in underdeveloped nations 
and about 25 percent will be hungry | 
most of the time. Ten or 15 percent of 
the world’s population will be well 
taken care of; the rest will be disadvan- 

taged. “You'll see competition for re- 
sources, not just oil, but increasingly, 

Conservation Corps, but have been get- 
ting a cold shoulder from within the 
organizations. 

Although Cheney and Jeremiah may 
be reading the tea leaves much better 
than most, their ability to influence the 
services is, in important ways, limited. 

The Defense Department is a huge, 
unwieldy organization with mixed al- 
legiances. Those close to the heads of 

_ power regularly make the point that no 
one really dictates to the services what 
they will do. Directives that are not 
agreed with can be rather easily bur- 
ied, or implemented very slowly. 

Therein lies the problem. If the leader- 
ship of the services does not under- 

If the leadership of the services does not 

understand problems like inner-city collapse and 

environmental pollution to be security issues, they 

may reject repositioning and expansion of the 

product line out of hand. 

with that kind of population, you are 
going to see competition for things as 
simple as fresh water,” he said. “You 

would like to deal with this on a politi- 
cal and social level.” The military’s role 
should be subtle, similar to the role it 

now plays in Central and South 
America — digging wells, building 
roads, and teaching the militaries of 
host nations how to operate under a 
democratic system, he suggested. He 
went on to propose that Operation Pro- 

vide Comfort, the giant US military 
rescue mission to save Kurdish refu- 
gees, might have been “a precursor of 
what we can look forward toin thenext 
decade if not the next century.” 

Individual senior defense executives 
have been bold enough to propose us- 
ing military master teachers to help in 
our troubled educational system and 
setting up a version of the old Civilian 
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stand problems like inner-city collapse 
and environmental pollution to be se- 
curity issues (like the early straight- 
arm they gave to the drug-fighting 
mission), they may reject repositioning 
and expansion of the product line out 
of hand. In the case of change as pro- 
found as that being advocated here, the 

services must see that their very role 
(and importance) in our society is at 
stake, and understand that expending 
time on the turf wars, trying to get a 
larger share of the budget wrested away 
from another service, is the proverbial 

deck-chair rearrangement on a sinking 
ship. 

The change that Army, Navy, Air Force, 

and Marine leaders would need to ini- 
tiate and sell runs counter to the very 
essence of what, insome cases, they see 

as their most solemn (if unstated) obli- 
gation: to look out for the wellbeing of 

their people. In the long term, that is 
exactly what such initiatives would do; 
but in the short run, this radical change 
would look to many in the system like 
an attempt to emasculate America’s 

armed forces and destroy the essence 
of what they have always stood for. 
Service leaders should look at what's 
happening to the US in the world and 
ask themselves if it is better to be the 
most important actor in the most im- 
portant area of government responsi- 

bility, or just one of anumber of players. 

America needs a strong military. It is 
one of the few things in which we still 
excel. But there is a bonus here: the 
military skills and character of our 
armed forces beget the potential to deal 
with some of these ominous internal 
threats. There’s an additional benefit: 
how much better it would be to be 
known around the world for a military 
that both had the ability to defend and 
to destroy, and that could materially 
work toprevent situations that required 
the use of force. Superb fighters could 
be equally effective nation-builders. 

The times call for leadership and vi- 
sion. The decision must be made now. 
If the light is seen after much of its 
capability has been eliminated, our 
military will be in no position to con- 
tribute as it might have... and some 
other agency (or perhaps some com- 
pany) will have acquired the business. 

D. Quinn Mills of the Harvard Busi- 

ness School was recently quoted as say- 
ing about General Motors, “In a sense 

the company is liquidating itself. It’s 
giving up market share and laying off 
people in an attempt to be profitable at 
lower market-share levels.” He noted 
that they have been losing about 5 per- 
cent of their market share every seven 
years. “They will survive and some- 
times be profitable for another 15 
years,” Mills said. “But you wonder 
when the board is going to think it’s 
time to be getting out of the [North 
American auto] business.” 

The American people will have what 
they want, one way or the other. The 
question is whether the military will 
continue to be the most significant pur- 
veyor of security to the country, or — 
like GM — give up great parts of its 
charter to others. @ 



ee 

The Conquest of Paradise 

Not so many years ago, Christopher 
Columbus was a national hero. Now, 
with the quincentenary of his landing, a 
different picture of Columbus is emerg- 
ing. To Kirkpatrick Sale, he was rapa- 
cious, homicidal, very likely insane, the 
Mister Kurtz of the so-called Age of 
Discovery. Given the wars of genocide 
Cristobal Colén and his successors set in 
motion — more than a quarter of a mil- 

Civilian-Based Defense 

If we are ever seriously to consider total, 
permanent disarmament, a model of 
defense must be developed for use 
against the few aberrant humans able 
to convince large (or small) numbers of 
their citizens to commit mass murder. 
That model will most likely be something 
close to the ideas outlined in this book. 
This “post-weapons defense system” will 
require putting our own lives on the line. 
This may be disheartening, but it hap- 
pens in every brushfire war around the 
world, and happens to young men and 
women facing a military draft. 

Gene Sharp assumes that conflict is 
inherent in the human condition and 
that the desire for security is appropriate 
and just. He pragmatically assesses 
“people power’ as if it were more than 
the spontaneous outpourings of nonvio- 
lent rebelliousness that recently toppled 
regimes in the Philippines and Eastern 
Europe. As a technique, civilian-based 
defense has proven itself in limited ways, 
but never (yet) as the primary, planned 
response to nation-state violence. While 
Sharp makes no claims that civilian- 
based defense is foolproof, he points out 
that the military alternative is at least as 
fallible, and certainly more destructive. 
—David Grant 

Related books and a newsletter that we 
have reviewed include Sharp's National 
Security Through Civilian-Based Defense 
(WER #51, p. 20); The Politics of Non- 
violent Action (CQ #34, p. 27); and Ci- 
vilian-Based Defense: News & Opinion 
(WER #66, p. | 37). —David Burnor 
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Coercion does not here mean submitting 
under threat or use of superior force. In- 
stead, “coercion” here is the forcing or 
blocking of change against the opponents’ 
will. The opponents’ ability to act effec- 
tively has been taken away from them, 
but they still retain sufficient power to 
hold their positions and to capitulate to 
the resisters’ demands. In short, “nonviolent 
coercion” as a mechanism of nonviolent ac- 
tion occurs when goals are achieved against 
the will of the opponents, but short of the 

lion Taino Indians had been slaughtered 
by 1495 — Sale's speculative, often 
rancorous argument has many merits. 
—Gregory McNamee 

e 

It may fairly be called the birth of American 
anthropology. 

A crude anthropology, of course, as super- 
ficial as Coldn’s descriptions always were 

disintegration of the opponents’ system. 

Nonviolent action becomes coercive when 
the nonviolent resisters succeed directly or 
indirectly in withholding to a major degree 
the necessary sources of the opponents’ 
political power: authority, human re- 
sources, skills and knowledge, intangible 
factors, material resources, and sanctions. 

@ 

What methods can defenders use in order 
to withdraw the sources of power needed 
by foreign aggressors and internal usurp- 
ers? What do they need to do in the face 
of expected repression? A closer analysis 
of the technique of nonviolent action 
may provide some answers. 

Nonviolent action is so different from 
milder, peaceful responses to conflict (such 
as conciliation and arbitration) that several 
writers have pointed out that it has instead 
significant similarities to conventional war. 
Nonviolent action is a means of combat, as 

is war. \t involves the matching of forces 
and the waging of “battles,” requires wise 
strategy and tactics, employs numerous 
“weapons,” and demands of its “soldiers” 
courage, discipline, and sacrifice. Nonviolent 
action may understandably also be called 
“nonviolent struggle,” especially when 
strong forms of this technique are em- 
ployed against determined and resourceful 
opponents who respond with repression 
and other serious countermeasures. 

CIVILIAN-BASED | 

DEFENSE 

Civilian-Based Defense 
(A Post-Military Weapons System) 

Gene Sharp, 1990; 166 pp. 

$27.95 ($30.95 postpaid) from California/ 
Princeton Fulfillment Services, 1445 Lower 

Ferry Road, Ewing, NJ 08618; 800/777-4726 

(or Whole Earth Access) 

The Conquest of Paradise 
(Christopher Columbus and 

the Columbian Legacy) 

Kirkpatrick Sale, 1990; 453 pp. 

$27.50 ($30.50 postpaid) from Random 
House/Order Dept., 400 Hahn Road, 

Westminster, MD 21157; 800/733-3000 
(or Whole Earth Access) 

when his interest was limited, but simple 
and straightforward enough, with none of 
the fable and fantasy that characterized 
many earlier (and even some later) ac- 
counts of new-found peoples. There was 
no pretense to objectivity, or any sense 
that these people might be representatives 
of a culture equal to, or in any way a model 
for, Europe’s. Colén immediately presumed 
the inferiority of the natives, not merely 
because (a sure enough sign) they were 
naked, but because (his society could have 
no surer measure) they seemed so tech- 
nologically backward. “It appeared to me 
that these people were very poor in every- 
thing,” he wrote on that first day, and, 
worse still, “they have no iron.” And they 
went on to prove their inferiority to the 
Admiral by being ignorant of even such a 
basic artifact of European life as a sword: 
“They bear no arms, nor are they ac- 
quainted with them,” he wrote, “for | 
showed them swords and they grasped 
them by the blade and cut themselves 
through ignorance.” Thus did European 
arms spill the first drops of native blood on 
the sands of the New World, accompanied 
not with a gasp of compassion but with a 
smirk of superiority. 

e 

This separation from the natural world, this 
estrangement from the realm of the wild, | 
think, exists in no other complex culture 
on earth. In its attitude to the wilderness, a 
heightening of its deep-seated antipathy to 
nature in general, European culture created 
a frightening distance between the human 
and the natural, between the deep silent 
rhythms of the world and the deep recur- 
rent rhythms of the body, between the 
elemental eternal workings of the cosmos 
and the physical and psychological means of 
perception, by which we can come to un- 
derstand it and our place within it. To have 
regarded the wild as sacred, as do many 
other cultures around the world, would 
have been almost inconceivable in medieval 
Europe — and, if conceived, as some of 
those called witches found out, certainly 
heretical and punishable by the Inquisition. 
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USTICE aren’t satisfied with 

the level of access they currently hold when it comes to listening 

in on the phone calls of suspected criminals. With the advance- 

ment of digital networks, law-enforcement officials want assur- 

ances from telephone companies and telecommunications 

manufacturers that they will, when warranted, have easy ac- 

cess points into these new networks. 

Current wiretap procedures are well 
honed; law-enforcement agencies 
around the world use the same tech- 
nology for listening in on conversa- 
tions. Because the majority of phone 
lines are still analog, the technology 
required to tap a phone line is child’s 
play, as far as these things go. But with 
newer digital technologies, things be- 
come complex real quick. With voice 
signals mixed together and traveling 
on one channel, the “addresses” of the 

calls travel on another. Tapping into - 
these digital rivers of ones and zeros is 
a technological hurdle that the FBI 
and Justice Department haven’t yet 
figured out, and they want help. 
They’re now asking Congress to pro- 
vide legislation that makes it manda- 
tory for telephone companies to give 
them this type of access. 

In March, the FBI and Justice began 
floating a draft of proposed legisla- 
tion that would, in their eyes, solve 

their problems. The proposal is “col- 
laborative effort” at the “highest lev- 
els” involving law-enforcement offi- 
cials, government agencies, telephone 
executives and equipment manufac- 
turers, according to John Collingwood. 

of the FBI’s Office for Legislative Af- 
fairs. 

The first draft was seriously flawed. It 
sought to give the FCC authorization 
to grant telephone companies rate in- 
creases to defray the cost of 
reengineering the network to bring it 

72 WHOLE EARTH REVIEW FALL 1992 

into compliance. But those issues so 
inflamed Congress, and the telecom- 

munications community at large, that 
the bill’s first draft was quickly 
scrapped. 

The new version addresses the 
proposal’s most controversial issues: 
Establishing the FCC as a standard- 
setting body and enforcer of eventual 
legislation, and putting the burden of 
the cost for changes in the telephone 
network on ratepayers. The proposal 
now would make the attorney 
general's office responsible for enforce- 
ment; the FCC would no longer have 
the authority to allow telephone com- 
panies to pass any network modifica- 
tion costs on to ratepayers. 

Sources in Congress say moving en- 
forcement from the FCC to the attor- 
ney general is “no big surprise.” How- 
ever, the issue of costs was confusing, 
one aide said: the previous proposal 
used “magic words in the utility law” 
that meant costs could be recovered 
through the rate base. An official from 
one Regional Bell Operating Company 
(RBOC) said that removing ratepayers 
from the legislation would “amount 
to nothing,” because telephone com- 
panies could still make “good argu- 
ments to the PUCs” that the expense 
of changing networks to comply with 
government edicts was mandated and 
could “rightly be passed on to the 
ratepayer.” 

Another Hill source said there were 

only three choices for cost reimburse- 
ment: ratepayer, shareholder or gov- 
ernment. “I don’t see much difference 
between the ratepayer and the tax- 
payer,” he said. “Pretty much anyone 
that hasa phoneisa taxpayer.” Telling 
phone companies that their sharehold- 
ers would have to eat the cost of gov- 
ernment-required changes “is only 
going to give the phone companies 
more ammunition” to fight the new 
proposal. 

The new version of the wiretap bill 
comes at a critical juncture for the FBI 
and Justice Department, which have 

taken flack for floating the structur- 
ally flawed first draft. The FBI and 
Justice, in the second technical session 

heldin FBI offices at Quantico on April 
22, expressed a desire to “keep the 
volume on the issue” turned down 
and out of public debate, according to 
one attendee. The attorney general’s 
office is concerned with public debate 
highlighting “all that the FBI can’tdo,” 
said another source who attended the 
meeting. 

The FBI wants to give its technical 
working group — a coalition of gov- 
ernment and industry experts — time 
to find answers to the problem. “The 
trouble is, the FBI doesn’t even know 

the scope of its problem,” said one 
legislative aide. However, sources 
said, the revised bill is likely to create 

a new round of debates within con- 
gressional subcommittees. 

Intelligence agency, plus new 



“The FBI and Justice got [FBI Director 
William] Sessions and [Attorney Gen- 
eral William] Barr to personally en- 
dorse the proposal, and created an 
artificial sense of urgency,” a staffer 

said. Now that Sessions and Barr have 
made impassioned appeals to Con- 
gress for the bill, “they can hardly just 
let the matter drift into the back- 
ground,” a staffer said. “It’s tough 
legislation to do quietly,” said another 
Hill aide. 

The bill’s new language still leaves in 
doubt questions of privacy, civil liber- 
ties, and network security. All were 

raised in debate on the original pro- 
posal in several intense congressional 
hearings. One of the proposal’s most 
vocal critics, Representative Don 

Edwards (D-Cal.), former FBI agent 

and chairman of the House Constitu- 
tion Subcommittee, said: “From what 

we can tell, the new proposal doesn’t 
resolve the very serious concerns we 
had about privacy, civil liberties and 
security of the telephone system.” 

Another congressional source said that 
the new proposal “basically mandates 
the government to design a phone 
system intended to create a monitor- 
ing capacity,” which would leave it 
open to manipulation from inside or 
outside government, creating security 

problems “at the very time when we're 
trying to make our telephone systems 
more secure.” 

The FCC wouldn’t commit on the re- 
vised proposal, saying it hadn’t seen 
the new language. However, said an 
FCC source, “If the FCC has been taken 

out of the loop, that’s a good sign. We 
didn’t want the responsibility any- 
way.” FBI special agent Barry Smith, 
of the Bureau’s Congressional Affairs 
Division, wouldn’t comment on the 

extent of the changes, saying only: 
“We're taking input from everyone, 
from government to industry, and try- 
ing to come up with a workable solu- 
tion.” 

Asa group, RBOCs are “fully cooper- 
ating” with the FBI during several tech- 
nical sessions, said one member of an 

ad hoc technical panel brought to- 
gether by the FBI to ferret out the best 

methods of providing the Bureau with 
what it wants. “We think we can give 
them the [digital wiretap] ability, but 
we don’t want to have to do it as a 
result of legislation,” he said. 

Although law-enforcement officials 
are currently at loggerheads trying to 
figure out the technology, Lauren 
Weinstein, owner of Vortex Technolo- 

gies in Topanga, California, thinks the 
matter is really “just a wash.” Digital 
technologies should make the act of 
wiretapping easier, not more difficult, 
he says. 

The key to the problem, in Weinstein’s 

opinion, is to think of the telephone 
network as just one huge computer 
network. He breaks the problem down 
like this: “In that kind of environment, 

the decision where the data stream 
goes is a software decision. The 
switches themselves are not buildings 
full of relays, but are just computers, 
manipulating streams of numbers. 
From the technical standpoint, the 
problems of wiretapping are trivial in 
such an environment.” 

All law enforcement types have to do 
is take this data stream and have it 
shunted off to more than one destina- 
tion. For example: three-way calling, 
which is directed by software. Digital 
wiretapping could be considered a 
unique kind of three-way calling, 
where the third party comesinand the 
other two “simply don’t know about 
it,” Weinstein says. “It’s really noth- 
ing more complicated than a good 
software problem.” 

But the bill has its share of hurdles 
on the Hill. Lawmakers aren’t buying 
the FBI’s arguments that major drug 
investigations and other law enforce- 
ment efforts (such as, the breaking of 
child pornography rings, often cited 
by the FBI when it defends this bill) 
could be hindered by technological 
advancements in the telephone in- 
dustry. 

A major source of skepticism is the 
FBI's own admission that it has yet to 
bungle a criminal investigation be- 
cause of any inability to tap into phone 
lines. However, director William Ses- 
sions has told Congress in testimony 

communication technology, minus constitutional protection of rights to assembly, speech, privacy, and freedom from 
unlawful search and seizure, equals 

computer-aided tyranny: the flip 

side of “electronic democracy.” Rob- 

ert Steele’s article on page 74 is 

one look at the future of the Amer- 

ican intelligence community in the 

post-cold-war era. Brock Meeks, a 

reporter for a Washington, DC- 

based trade journal, Communica- 

tions Daily, gives us a different 

angle. He’s been following this story 

_ since it broke in March. Meeks’s 

_°.- last article for WER was “The 

/ .... Global Commons” (WER #71, 

that he fears such a time is near. “It’s 
absolutely essential we not be ham- 
pered,” he said. Sessions has continu- 
ally fought off suggestions that the 
digital wiretap problem could be 
handled through agency-industry co- 
operation, obviating any need for leg- 
islation. “There are so many different 
companies, so many different inter- 
ests, and unless we take the digital 

telephone and do it by statute, and 
provide some mechanism whereby 
that cooperation can be fostered as 
well as the law followed, we’re going 
to find ourselves without the capabil- 
ity,” he said. € 
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Ethics, 
Ecology, 
Evolution, 
and Intelligence 

Government is not built to perceive large truths; only people can perceive 

great truths. Governments specialize in small and intermediate truths. 

They have to be instructed by their people in great truths. 

And the particular truth in which they need instruction 

today is that new means for meeting the largest 

problems on earth have to be created. 

—Norman Cousins! 

The shock waves from the collapse of communism are still destroying 

historic old structures, particularly in Washington. Change agents, long 

dormant or ignored, are suddenly popular. 

Not long after | read “Army Green” (p. 58) and met John Petersen, author of 

“Will the Military Miss the Market?” (p. 62), | started getting faxes from a fellow 

in the U.S. Marine Corps Command, Control, Communication, and Intelligence 

Department. Robert D. Steele wanted to talk about his hopes for restructuring the 

intelligence mission and redefining national security. And he wanted me to talk to 

representatives of the intelligence community about transforming themselves into 

an intelligent community. | greeted his ideas with polite skepticism, to which he re- 

sponded by sending me some of the things he had written for intelligence journals 

about “open-source” intelligence. That means making intelligent use of publicly 

available information, instead -of covert and classified sources. There are some 

wild-eyed radicals out there, all right, and some of them are in the Pentagon! 

Who knows? Maybe Steele is a visionary, one of the first to see that the intelli- 

gence agencies of the Cold War era might be forced by circumstances to redefine 

their mission to take into account the dire state of the biosphere. Stranger things 

have happened lately. 

Robert Steele, by his own description, is: “. . . a former Foreign Service officer and 

Marine Corps infantry officer, holds two graduate degrees and is a distinguished 

graduate of the Naval War College. He has spent most of his life in Latin America 

and Asia, and is of Hispanic heritage. As a Marine Corps civilian he was respon- 

sible for standing up the new USMC Intelligence Center in Quantico, where he de- 

veloped many of his views about the relative utility to his Marine Corps consumers 

of unclassified versus classified information.” —Howard Rheingold 
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BY ROBERT DAVID 

STEELE 

HE ERA OF NATIONAL 

intelligence, with its unsung heroes 

and occasional rogue elephants in the 

war against communism, socialism, and 

other perceived evils, has come to an 

end. The Department of Defense and 

the national intelligence community are 

striving to restructure, desperately seek- 

ing to preserve a semblance of their once 

massive organizations. Both are redefin- 

ing their roles and missions in order to 

remain competitive in the budget battles 

of the future. 

The brain and heart of the national secu- 

‘rity “firm” have always been command 
and control, communications, computers, 
and intelligence, known by the acronym 
C°I. I propose an alternative paradigm for 
the intelligence community of the twenty- 
first century, one which focuses on objec- 
tives.and outcomes rather than sources 
and methods. My approach, which in- 
tegrates ethics, ecology, evolution, and | 



intelligence (E%I), represents a radi- 
cal change in perspective on what 
we should be emphasizing as we 
adapt to our changed circumstances 
and prepare for future challenges. 
Such a paradigm could be described 
as the “open books” equivalent of 
the “open skies” concept being ap- 
plied to arms control: the true value 
of “intelligence” to our nation lies 
in its informative value, a value 

which increases with dissemination. 
The emphasis within our national 
intelligence community should be 
on open sources, free exchanges 
between government and private- 
sector analysts, and unclassified 
production. 

We have an opportunity to recast 

our national intelligence apparatus, 
and truly put it in the national ser- 
vice — that is, the service of the 
public — rather than repeat its 

which we must grapple if we are to 
manage our national security, and 
the intelligence community, in a 
responsible fashion. 

First, how do we define national 
security? Do we limit ourselves to 
“megaprotection” — strategic 
nuclear and conventional deter- 
rence — while ignoring domestic 
crime, the loss of economic com- 

petitiveness, and the degradation of 

our external environment and our 
internal competence (a combination 
of character and education)? If “na- 
tional security” is defined as the 
preservation of our national culture, 
of our way of life, of the conditions 
which permit the pursuit of happi- 
ness and prosperity, then some- 
thing is seriously wrong with both 
our defense structure (including 
law enforcement), and our “na- 

tional” intelligence capabilities. 

If the nation is defined as the citizenry and its 

commonwedl, rather than as the political apex of the 

government bureaucracy, then a radical new interpre- 

tation of the mission, sources, and methods of the - 

national intelligence apparat is required. 

history of servitude and sublima- 
tion in the shadow of a restricted, 

myopic group of policy-makers 
whose circumstances have frequent- 
ly precluded long-range planning 
and rational (as opposed to polliti- 
cal) decision-making. I propose to 
link national intelligence with na- 
tional competitiveness in a very 
tangible way, making intelligence 
the apex of the knowledge infra- 
structure, and the catalyst for a 

dramatic improvement in our abil- 
ity to recognize change and oppor- 
tunities for advantage. Only in this 
way can we quickly retrain our 
people, retool our plants, and revise 
our product lines so as to maintain 

a prosperous, profitable nation. 

There are three questions with 

Second, who is the customer for 
national intelligence? Is it the presi- 
dent, who has little time to digest or 

consider the distilled product of a 
multibillion-dollar global network 
of human and technical capabilities? 
Is it the top one hundred govern- 
ment officials? Is it Congress? Is it a 
combination of congressional staff- 
ers and executive-branch action 
officers? Or could “the customer” 
include the media, the academy, : 

and the private sector? 

Third, given a sense of national 
security (however defined) and an 
adequate definition of the customer 
base that national intelligence is 
meant to serve, the final question 
must be: “What is our objective?” 
To what end do we wish to main- 

tain a national intelligence capa- 
bility? Is it to warn us of threats 
(unprovoked nuclear attack, bio- 

chemical terrorism, computer “hit- 
and-run” assaults)? Is it to inform 
us of systematic campaigns to un- 
dermine our economy, our sociol- 
ogy, or even our biology? Or is it 
part of a “commonwealth” sensor 
system, intended to monitor our 
internal and external stability, to 

educate our officials, our citizens, 

and our foreign partners regard- 
ing emerging conditions, organiza- 

tions, and personalities inimical to 

“steady-state” evolution? If the na- 
tion is defined as the citizenry and 
its commonweal, rather than as the 

political apex of the government 
bureaucracy, then a radical new in- 

terpretation of the mission, sources, 

and methods of the national intel- 
ligence apparat is required. 

Such an interpretation is intended 
to make national intelligence more 
relevant to what should be two top 
national priorities: the preservation 
of our culture and a strong ethical 
foundation for that culture; and the 

preservation (indeed, the restora- 

tion) of our environment. Intelli- 
gence can play a very significant 

part in the recasting of our national 
government and its relationship 
with the private sector; intelligence 
can be teacher, mentor, lifeguard, 

and coach. National intelligence is 
an essential element of our national 
competence, vision, purpose, and 

cohesion. Only a small fraction of 
national intelligence should be 
“classified”: while some classified 
information is essential to effective 
diplomacy and executive action, 

the classification and restriction of 
knowledge are inherently counter- 
productive and fraught with the 
risk of corruption. 

Ethics and Intelligence 
After seventeen years’ experience 
in government, I am convinced 
that secrets are inherently patho- 
logical, undermining reasoned 
judgment and open discussion. 
With the exception of relatively 
limited technical information and 
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some information about plans and 
intentions, most of what we want 
to know is readily and cheaply 
available through the art and 
science of scholarship and 
personal interaction. 

It is one of the great tragedies of 
our time that scholarship has lost 
so much ground, has been forced 
into mediocrity by the pressures of 
time, overload, and plain human 

failure. A lack of ethics and cred- 
ibility in the academic community 
leads directly to ethical abuse in the 
intelligence community, for even 
when hiding behind secrets, the in- 

telligence community has always 
been vulnerable to the detection of 
ridiculous assumptions by artic- 
ulate and insightful scholars. 

A wise man once said, “A nation’s 

best defense is an educated citizen- 
ry.” One could make the case that 
knowledge is the foundation of 
democracy, and that without an 

“open books” approach to national 
knowledge, we are destined to be- 

come the slaves of the rich, or 

worse. The purchasing and secur- 
ing of patents for more fuel-efficient 
engines, “indestructible” polymeric 
paints, and other good ideas, solely 

to protect investments in archaic in- 
dustrial plants, illustrate the prob- 

lems that occur when knowledge is 
treated as property. Individuals end 
up paying much more for certain 
products, both because of inefficient 
production processes and because 
there is insufficient knowledge 
of external diseconomies such 
as pollution and waste.” 

My proposed paradigm in no way 
allows for the establishment of a 
government monopoly on informa- 
tion handling, or government con- 
trol over the way we manage data 
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 t is now clear to all of us that we are 

/ “losing our mind” as a nation. 

and knowledge. On the contrary, 
this paradigm forces the issue of 
“who owns knowledge?” (I main- 
tain it is in the public domain) and 
severely limits the degree to which 
any organization, in or out of gov- 
ernment, can withhold knowledge 

from the public. 

SRA EE eae 

Environment and 

Intelligence 

We are our own worst enemy. 
Although there is a healthy increase 
in interest by our national leader- 
ship in environmental intelligence, 
it is directed outward. The data 
obtained by national intelligence 
about external environmental con- 
ditions and practices must be fully 
integrable with state and local data 
on environmental conditions and 
practices. Only in this way can we 
reasonably assess the “cost” of a 
specific product in relation to both 
inefficient production processes 
(which consume raw materials in 
excess, and produce waste and pol- 
lution which also “cost” the indi- 
vidual in terms of resources, time, 

and money required for mechanical 
disposal), and environmental deg- 
radation. Taken in combination, 

what we are doing to the environ- 
ment through tacit sanction by our 
national energy, trade, defense, 
housing, and education policies is 
far worse, every day, than a whole 
series of Chernobyls.3 

Evolution and Intelligence 

The Cold War cost us both re- 

sources and perspective. Because of 
the Cold War, we paid no attention 
to “lesser” threats and circum- 

stances which, we are now begin- 

ning to recognize, represent a cu- 

mulative threat to our survivability 
and prosperity. These are subtle 
threats, difficult to observe and un- 

derstand, and the remedies are also” 
subtle, difficult to articulate and 

implement. As a result, we are now 

in the same position as a forest 
ranger who, for being so intent on 
avoiding the bear, fails to see the 

encircling fires. Now both the 
ranger and the bear are about 
to be burned alive. 

Evolution requires recognition of 
change, flexibility of posture, and . 
fleetness of adaptation. There are 
only two ways to “force” evolution: 
through overwhelming force, a role 
this nation will never accept (we 
could have turned our forces loose 
on the Middle East and totally 
eliminated all weapons in both 
the Arab coalition and Israel); or 

through education. This latter ap- 
proach (the preferred solution for a 
democracy) requires an educated 
citizenry. It is now clear to all of us 
that we are “losing our mind” as a 
nation; I see national intelligence, 

and a presidential initiative in con- 
veying to every citizen the nature of 
the nonmilitary threats to our sur- 
vival, as the only means of cata- 
lyzing our educational system into 
reform. From education comes evo- 
lution — the alternative is deepen- 
ing depression and ultimate chaos, 
as the nine regions of North Amer- 
ica choose to fend for themselves, 

and ethnic fragmentation takes 
its toll on the commonweal. 

Where do we start? I see intelli- 

gence as part of a continuum, or a 

larger national construct, which 

must also include our formal edu- 

cational process, our informal 

cultural values, our structured in- 

formation-technology architecture, 
our informal social and professional 
networks for information exchange, 
our political governance system 
extending not only internationally 
but down to the state, local, and 

citizen level; and, as traditionally 

defined, as an integral element 
of the federal bureaucracy. 

Again, with a genuflection toward 



civil libertarians, I must stress that 

my “open books” approach to a 
national knowledge architecture 
in no way creates a government 

monopoly or increases government 
opportunities to impose “necessary 

illusions”5; on the contrary, this ap- 
proach to knowledge represents a 
radical departure from the current 
practice of allowing organizations 
to conceal and manipulate knowl- 
edge against the common interest. 

On this basis, one can suggest that 
Congress and the Executive would 
be seriously remiss if they were not 
moving aggressively toward a na- 
tional open-systems architecture 

and simple, direct connectivity 
between public and private edu- 
cational institutions (e.g., reference 

librarians and library search sys- 
tems); corporate marketing and 

research centers; state and local 

government information centers; 

ethnic, religious, and other cultural 

information “gatekeepers”; and, 

ultimately, any citizen’s computer 
terminal. 

That is the long-term objective. A 
measure of our situation today is 

the degree to which the intelligence 
community is integrated with all 
of the departments of the federal 
government (Agriculture, Com- 
merce, Education, Energy, Housing 
and Urban Development, Interior, 

Justice, Education), not just the 

traditional national security depart- 
ments (State, Defense). The answer 

is not good. In fact, it is very bad, 
for even the traditional customers 
must receive their “intelligence” in 
bulky compendiums of hard-copy, 

me 

most of it overclassified, too 

narrowly focused, and untimely 
enough to be almost useless when 
contrasted with the flood of “good 
enough” open-source material 
(which does not need a mass of 
security guards to register and con- 
trol the data). The nontraditional 
consumers at the federal level re- 

_ ceive little or no intelligence support, 
and there is no systematic integra- 

tion, correlation, or comparison of 

the open-source information they 
use with the secret data of the 
intelligence community. 

Las ee 

Priority to People 
What steps must we take today 
to achieve an integrated national in- 
telligence system by the year 2001? 

The intelligence community spends 
too much money on extremely ex- 
pensive technical collection systems, 
whose flood of digital information 
cannot be processed by existing or 
planned methods and personnel. 
Less than 10 percent of what we 
collect with these systems is proc- 
essed, calling into question the 
return on investment. Our analysts 
are few in number, and generally 
inexperienced — few analysts re- 
sponsible for the study of a parti- 
cular country, for instance, have 

ever actually lived in that country, 
learned the language, or gotten to 
know the social nature and cultural 
character of the people about whom 
they are supposed to be “expert.” 

Our analysts are also cloistered 
away from their customers, the 
policy-makers and the action 

he intelligence community spends too 

much money on extremely expensive 

technical collection systems, whose flood 

of digital information cannot be processed 

by existing or planned methods and personnel. 

officers, and have little significant 
interaction with their academic, 
industrial, and foreign counter- 

parts — in part because of security 
restrictions and in part because 
intelligence management refuses 
to give them the time to travel, 

train, and reflect. Analysts are 
instead chained to their desks, 

force-fed a dry diet of hard-copy 
intelligence, deprived of most open- 
source materials, and expected to 

“produce” sterile, uncontroversial, 

“objective” reports. 

In my judgment, analysts should 
spend one-third of their time travel- 
ing and training, one-third working 
directly with consumers (including 
academic and industrial consumers), 

and one-third doing analysis that 
may or may not result in a product. 
We should nurture private-sector 
analysts as well as government ana- 
lysts, perhaps by providing joint 
training programs, joint travel 

opportunities, and so on. 

Priority to Open Sources 
I have written elsewhere’ about 
our desperate need for a National 
Information Agency, an agency 

untainted and unbiased by associa- 
tion with the traditional intelligence 
community. Elements of the gov- 
ernment now dealing with open 
sources should be consolidated in 
such an agency and granted.an in- 
dependent charter to enable them 
to support not only the intelligence 
community, and the remainder of 

_ the federal government that has 
been starved for information, but 
also the private sector and even for- 
eign organizations as appropriate. 

Such an agency would not be 
successful without a direct con- 
gressional charter and separate pro- 
gram, and I therefore recommend 

that Congress follow the precedent 
it created with Special Operations / 
Low Intensity Conflict, and create 

a Consolidated Open Source Pro- 
gram. A significant portion of the 
funds in this program should be 
used to build upon the funds ap- 
propriated for the National Security 
Education Act of 1991, and used 
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to dramatically upgrade educa- 
tional programs (beginning in 
elementary school) and industrial 
information resources devoted to 
our knowledge of the international 
physical, political, economic, and 
cultural environment. 

CURA SS Ea A a 

Priority to Open Systems 
The issues of privacy and com- 

. puter security aside, there is much 

to be said for accelerating the elec- 
tronic connectivity of the nation; 

as quickly as possible, every gov- 
ernment action officer should be 
made accessible through Internet- 
like channels, and every university 
professor, high-school geography 
or history teacher, business execu- 

tive, and student should be part 

of a national network of readily 
identifiable individuals with 
common interests. 

The National Research and Educa- 
tion Network initiative (WER #70, 

p. 12) is a good one, but if we do 
not provide for the rural roads and 
comfort stations needed by individ- 
uals, this initiative will be of little 
value to the broad popu- 
lation of literate persons 
requiring rapid access to 
multimedia knowledge. I 
would move the govern- 
ment, including the national 

security structure, to an un- 

classified open-systems 
baseline, and sharply reduce 
the production and dissem- 
ination of classified infor- 
mation while increasing the 
availability of government- 
collected and -generated 
information to the public 
through electronic channels. 

Consumers of intelligence 
— including the highest 
policy-making officials 
whom the multibillion-dol- 
lar community considers its 
most important customers 

— have often stated that 
they would rather have an 
unclassified surrogate that 
is “good enough to work 
with” than a highly classi- 
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fied, extremely accurate photo- 

graph or report that they cannot 
share with their counterparts. Ana- 
lysts should be able to use classified 
information to inform themselves 
and validate their views, but they 
should focus production efforts on 
the unclassified side, providing in- 

formation that can go not only to 
individual government consumers, 

but also into the public domain 
through open architecture. 

Redefine National 

Security 
A presidential blue-ribbon com- 
mission, comprising representatives 
of various industries, academic 

sectors, and major departments 

of government, should be brought 
together to redefine national se- 
curity and our national strategic 
objectives. Some progress has been 
made in this direction through 
National Security Review 29; the 
results, which include significantly 
increased emphasis on the envi- 
ronment as a “target” for collection 
and analysis, are nevertheless in- 

Notes 

1. The Pathology Of Power 
(Norton, 1987). 

2. For an interesting examination of 
how an industrial system also under- 
mines the moral foundation of a soci- 
ety — kinship — and thus establishes 
the foundation for national and indus- 
trial decision-making against the best - 
interests of people qua people, see 
Lionel Tiger, The Manufacture of Evil: 
Ethics, Evolution, and the Industrial 

System (Harper & Row, 1987). 

3. Walter Truett Anderson’s To Gov- 
ern Evolution: Further Adventures of the 
Political Animal (Harcourt, 1987), while 

as yet obscure, is in my judgment as 
important to our future as the Commu- 
nist Manifesto was to Lenin and com- 
pany. If Anderson or someone like 
him is ever president, I want to be his 
national information advocate. 

adequate, in that we have not 
truly come to grips with what our 
changed national strategy should 
be, nor with what changes should 

take place in relations between our 
government and the private sector, 

between our nation and other 
nations, and between US non- 

governmental organizations and 
foreign or international nongov- 
ernmental organizations.” 

In brief, as nuclear and conven- 
tional forces cease to be the arbiters 
of power; as many (though not all) 
nation-states regress to pre-sover- 

eign conditions; and as other forces 

(economics, environmental changes, 

and ideocultural movements) come 
to the fore as key areas of compe- 
tition and challenge, we need to re- 

define who our national intelligence 
consumers are. In economic war- 
fare, our private sector (industry, 
academia, and the citizenry) pro- 
vides the “troops,” and thus re- 

quires the kind of support that 
intelligence has previously pro- 
vided to the tactical commander. In 
ideocultural competition, it is pri- 

marily private-sector organizations 

4. I take this notion from Chester E. 

Finn, Jr.’s We Must Take Charge: Our 
Schools and Our Future (Free Press, 

1991); two other books of note, both 

focused on content, character, and 

culture, are those of Allan Bloom, The 

Closing of the American Mind (Touch- 
stone, 1987) and William J. Bennett, 

The Devaluing of America: The Fight 
for Our Culture and Our Children 
(Summit, 1992). 

5. I take this phrase from Noam 
Chomsky’s Necessary Illusions: Thought 
Control in Democratic Societies (South 
End, 1989). See also Edward S. Her- 
man and Noam Chomsky, Manufac- 
turing Consent: The Political Economy 
of the Mass Media (Pantheon, 1988). 

6. “Applying the ‘New Paradigm’: 



that require an improved under- 
standing of their “competition” and 
of the demographic playing field 
upon which they are competing. 
We no longer need multibillion-dol- 
lar investments in systems designed 
to cover strategic nuclear missiles; 
instead, we need a multibillion- 

dollar investment in national 
knowledge architectures, and 
global collection, analysis, and dis- 
semination sources and methods 
that are open, free, and unclassified. 

These thoughts are consistent with 
those of Mitch Kapor and his con- 
cept of a National Public Network 
(WER #74, p. 72). My point is a 
simple one: national power ulti- 
mately stems from the people, even 
if that power might be abdicated by 
the people or co-opted by the rich 
and political. Knowledge is power, 
and one could say that the people 
require and will obtain knowledge 
in one of two ways: by participat- 
ing in a cooperative venture in 
which the government facilitates 
and nurtures information ex- 

change, in much the same way 
that it facilitated interstate com- 

How to Avoid Strategic Intelligence 
Failures in the Future,” American 

Intelligence Journal (Autumn 1991), 
pp. 43-46. 

7. [hold the view that government 
cannot abdicate its role in nurturing 
our culture and its educational foun- 
dation — that statecraft is indeed 
soulcraft; and that government expen- 
ditures are less important with respect 
to what they actually purchase in ser- 
vices, and more important in terms of 
their influence on the private sector: 
government expenditures should es- 
tablish a foundation that encourages 
private sector outlays in positive 
ethical and environmental directions. 
Among the books that have influ- 
enced my thinking are those of George 
Will, Statecraft as Soulcraft: What Gov- 

ernment Does (Simon & Schuster, 

merce; or through revolution, in 

which the people, aided by hackers, 
break open the vaults of knowledge 
and refuse the government and 
private-sector organizations their 
current privileged access to knowl- 
edge that merits dissemination and 
exploitation. 

For those concerned about the pro- 
tection of privacy, with civil-liber- 
tarian issues, I would again stress 

that my concept of national intelli- 
gence is focused on collecting pre- 
dominantly open information about 
conditions and entities beyond our 
borders, for the purpose of inform- 
ing our public and private persons; 
my concept does not call for the col- 
lection of information about people 
within our borders — in fact, were 

knowledge about our people neces- 
sary (for demographic studies, 
census reviews, etc.), I would be 

among the first to call for “elec- 
tronic aliases” in which it would 
be illegal to associate a true name 
with any compiled information 
about more than one person. By 
stressing the prominence of unclas- 
sified information, we essentially 

1983); William Lind, Cultural Conser- 

vatism: Toward a New National Agenda 
(Institute for Cultural Conservatism, 

1987); Herbert Stein, Governing the $5 

Trillion Economy (Oxford, 1989); Albert 

L. Malabre, Jr., Within Our Means: The 

Struggle for Economic Recovery After a 
Reckless Decade (Random House, 1991); 

and David M. Abshire, Preventing 
World War III: A Realistic Grand Strat- 
egy (Harper & Row, 1988). The latter 
book, despite its title, is a superb de- 
scription of how the president should 
take charge of long-term policy plan- 
ning across all dimensions of our 
domestic and foreign environment. 

8. Will and Ariel Durant, The Lessons 

of History (Simon & Schuster, 1968), 
pe 72s 

provide our public with an “open- 
books” approach to knowledge and 
government management, while 

significantly increasing the synergy 
between private-sector data and 
public-sector data. 

Our progress in taming the elec- 
tronic frontier must be accompa- 
nied by a maturing of our national 
policies and laws; without such 

changes in the political and legal 
environments, technical progress 
will exacerbate the conflict between 
citizens and organizations, leading 
ultimately to revolution and elec- 
tronic anarchy. Early adoption of an 
alternative paradigm — one that in- 
tegrates ethics, ecology, and evolu- 

tion, as fundamental aspects of 
national intelligence, and puts na- 
tional intelligence in its place at one 
end of a continuum of information 
and education services to the 
people — could avoid the conflicts 
inherent in our current chaotic elec- 
tronic environment, while accelerat- 

ing our ability to recognize and 
adapt to changed circumstances, 

As civilization has evolved, and 
the sources of power have 
changed from tribal mass 
to political force to finan- 
cial leverage, each era has 
faced the challenge of 
adapting to change. We 
have reached a turning 
point, one where the ul- 
timate source of power 
is finally recognized — 
knowledge. I conclude 
with an observation from 
Will and Ariel Durant, 

who, in their lifetime of 

studying civilizations, 

came to the following 
realization: 

The only real revo- 
lution is in the enlight- 
enment of the mind and 
the improvement of 
character, the only real 

emancipation is indi- 
vidual, and the only 
real revolutionists are 
philosophers and 
saints.’ @ 
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This book surveys the incidence of mor- 
tality and disease, plotted by locale, and 
mapped by US county in irrefutable, ap- 
palling, worrisome detail. | can almost 
guarantee you will find unwelcome sur- 
prises here. It's accompanied by suitable 
explanation and a past-due call to arms. 
It's magnum ammunition for activists. | 
can just hear you furiously thumbing 
pages to find out how your area is rated. 
(Mine is so-so.) As R. Crumb says, there's 
no peace for the living. —J. Baldwin 

The Truth About 

Where You Live 
(An Atlas for Action 

on Toxins and Mortality) 

Benjamin A. Goldman, 

1991; 416 pp. 

$17 ($19 postpaid) from Random House/ 
Order Dept., 400 Hahn Road, Westminster, 

MD 21157; 800/733-3000 
(or Whole Earth Access) 

. : 

Epidemiologists untangle such questions by 
classifying the causes of disease according 
to three factors: 

* Agents of disease are specific factors that 
contribute to ill health — bacteria, viruses, 
toxic chemicals, ionizing radiation, choles- 
terol, and others. 

* Host factors (or intrinsic factors) are 
personal characteristics that influence sus- 
ceptibility or response — age, sex, social 
class, ethnicity, genes, behavior, nutritional 
state, heightened chemical sensitivity due 
to previous exposures, and the like. 

* Environmental factors (or extrinsic factors) 
include any aspect of the physical, biologi- 
cal, or societal environment that influences 
the existence of an agent and exposure or 
susceptibility to it — food sources, occupa- 
tion, economic conditions, government 
regulations, housing, climate, ambient 
pollution, and so forth. 

This is a useful scheme for understanding 
causes of disease, but in reality these fac- 

tors interact in a way that demands an ap- 
preciation of ecological interrelationships. 
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The Truth About Where You Live 

Child Cancers: Minority Mortality Rate (deaths per 100,000 children) 
Top [worst] counties shaded black. 

Toxics A to Z 

Comprehensive descriptions of | 00 
common pollution hazards — their 
effects, antidotes and control — are 
brought together in this useful, readable, 
though obviously not spellbinding guide- 
book. A respectable short course on the 
subject accompanies the discussion of 
specific toxics. Handy and authoritative, 
it's pleasingly free of emotional whining. 
—J. Baldwin 

@ 

Because of its low water solubility, tol- 
uene in the atmosphere is not appreciably 
removed by rain and thus it can travel 
long distances downwind from its source. 
Nevertheless, levels of toluene in the air 
around gas stations are higher than those 
likely to be encountered elsewhere by, the 
public. This is particularly a problem at gas 
stations where nozzles lack vapor barriers. 
Because of the standard petroleum indus- 
try practice of disposing of a small fraction 
of toluene wastes into rivers, lakes, and 
oceans, toluene is now found in Gulf Coast 
waters adjacent to the major U.S. petro- 
chemical manufacturing area at concentra- 
tions that far exceed natural background lev- 
els. Cigarette smoking is another source of 
toluene exposure, both to the smoker and 
the passive bystander. Exposure to toluene 
also results from the use of oil-based paints 
and inks, resins, and solvent-based glues. 

e 

Intentional sniffing of model glue, which is 
composed mainly of toluene, can cause 
malfunctions of the nerves that control 
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movement and irregular heart rate; in some 
cases, it may lead to death. Long-term ex- 
posure to toluene may lead to kidney and 
liver damage. Exposure of pregnant women 
to toluene has been associated with dam- 
age to the unborn child. Interestingly, ethyl 
alcohol (the alcohol in beer, wine, and li- 

quor) causes most of the toluene in a 
person’s body to migrate to the blood, 
resulting in increased exposure to vital 
organs such as the brain (see Chapter 
7, Section B). 

Toxics A to Z 
(A Guide to Everyday Pollution Hazards) 

John Harte, Cheryl Holdren, 

Richard Schneider, and Christine Shirley, 
1991; 479 pp. 

$29.95 ($32.95 postpaid) from California/ 
Princeton Fulfillment Services/Order Dept., 

1445 Lower Ferry Road, Ewing, NJ 08618; 
800/777-4726 (or Whole Earth Access) 



Ecopreneuring 

Wearing my Environmental Studies |In- 
structor hat has taught me that many 
folks of good heart and mind don't know 
what to do when they get out of school 
or an unsatisfying job. “There aren’t any 
environmental jobs for us” is often 
heard. Well: there are jobs out there, 
though you may have to look around 
imaginatively. Failing that, you may have 
to generate one — not unreasonable in 
such a new field. Here's how to start. 
Many good tactics and strategies for 
starting any small enterprise can be 
found here; the special pitfalls awaiting 
the unwary ecobusiness are well pre- - 
sented. There are lots of inspiring suc- 
cess stories. As far as | know, this is the 
only book out there that gets at these 
things in such welcome detail. 
—]. Baldwin 

e 

Having managed a natural-food store in 
the early 1970's, Arnie had seen first hand 
how many new products appeared on the 
shelves week after week. He was especially 
impressed by such products as organic pet 
food and all natural snack foods. 

“It seemed to me back then,” Arnie re- 
members, “that our priorities were some- 

The Wellness Encyclopedia 

Get by the New Age title, and you find 
a trove of information you need to know 
to stay well. Not an airhead idea in the 
bunch — this comes from The University 
of California, with all that implies. The 
essential stuff is laid out in neat rows. 
Hype and myth are summarily debunked. 
It's especially good at helping you make 
health decisions in areas where you have 
little knowledge. Easy to read and find 
your way around in, it’s something every- 
one should have handy. —J. Baldwin 

@ 

Like the oil that comes from it, coconut is 

one of the richest sources of saturated fat. 
Three-quarters of the 100 calories in an 
ounce of raw coconut come from saturated 
fat. But like all plant foods, coconut is 
cholesterol-free. 

e 

Colon cancer is the second most common 
form of cancer in the United States; it kills 
more people each year than automobile 
accidents. And yet, the American Cancer 
Society estimates that fully three-quarters 
of all colon cancer patients could be saved 
by early diagnosis and treatment. 

Early diagnosis of colon cancer requires 
discovering occult or “hidden” blood in the 
stool — that is, the merest trace of blood, 

how messed up. We were feeding our pets 
better than we were feeding our babies.” 

He figured that someone, somehow, would 
eventually come up with a natural baby 
food, one that parents would feel secure 
about feeding to their children. But by 1984 
no such product had appeared. While dis- 
cussing that fact with his brother Ron, who 
was a new father, something clicked in 
Arnie’s mind. The next morning at the 
breakfast table, he told his wife that he was 
going to develop and make a pure baby 
food that was simply . . . the earth’s best. 

What the brothers had in mind was 
nothing short of a revolution, a David-vs.- 
Goliath battle with the likes of Beech-Nut, 

Gerber, and Heinz, the giant trio of mass- 

market baby-food producers. They envi- 
sioned a complete line of baby foods made 
from healthy, organically grown fruits and 
vegetables. No additives. No sugar. No 
salt. No flavorings. No preservatives. 

As good as the idea sounded, the task was 
formidable; there were good reasons why 
only three big makers of baby food had sur- 
vived. For one thing, manufacturing baby 
food requires a substantial investment in 
equipment, research, development (making 
up recipes and testing them), and distribu- 
tion. The maker of a food product must in- 

which shows up in the earliest stages of the 
disorder. Since diagnosis requires examin- 
ing a stool sample, and many people find it 
embarrassing or unpleasant to bring one to 
a doctor, many simply avoid being tested. 
Yet everyone over age fifty — certainly 
anyone whose family has a history of colon 
cancer — should be tested every year. 

The Wellness Encyclopedia 
Editors of The University of California, 

Berkeley, Wellness Letter, 1991; 541 pp. 

$15.95 ($19.95 postpaid) from Houghton 
Mifflin Company/Mail Order Dept., Wayside 

Road, Burlington, MA 01803; 800/225-3362 

(or Whole Earth Access) 

Ecopreneuring 
Steven J. Bennett, 1991; 308 pp. 

$17.95 postpaid from John Wiley & Sons, 

Inc./Eastern Distribution Ctr., | Wiley 

Drive, Somerset, NJ 08873; 800/848-8298 

(or Whole Earth Access) 

vest heavily in quality control, ensuring that 
the product will taste the same, batch after 
batch. The baby-food maker must also pay 
high insurance premiums and worker’s 
compensation, since to make food in vol- 
ume requires heavy machinery. .. . 

By early 1991, Earth’s Best products 
were being carried in natural-food stores 
and supermarkets in 20 states, and the 
company could point to the following 
accomplishments: 

* It was the first to introduce the concept 
of commercial organic baby food in the 
United States. 

* It was the first to distribute organic baby 
food nationally in natural-food stores and 
supermarkets. 

* It was the first to obtain shelf space in 
the baby-food aisle, not in the specialty or 
health-food aisles, for such a product. 

* It was the first to produce an entire 
line of juices for babies without using 
concentrates. 

* It was the first to develop whole-grain 
instant cereals for babies. 

td 

Only use plastic financing in the following 
circumstances: 

|. When you need a small supplemental 
loan that you know you can repay in the 
next three to six months. 

2. When you need to purchase inventory 
that you are sure will move within 30 days 
of hitting your shelf. 

3. When you need to acquire a piece of 
equipment that will pay for itself fast 
enough to generate the monthly 
payments plus interest. 

Never use plastic to: 

|. Meet payroll. 

2. Carry you through a down period of six 
months or more. 

3. Pay for basic capital investments (chairs, 

desks, etc) that will never pay for them- 
selves in any tangible way. 
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Paradigms in Progress 

Hazel Henderson has been assailing the 
bastions of Establishment Economics for 
more than 15 years now, and is at last 
being recognized by the people who 
have their hands on the controls. Some 
see her ideas as unrealistic, or worse, 
but more and more see her insights as 
useful in explaining what is happening, 
this very day, and in particular, what can 
and should be done to correct our obvi- 
ously flawed economic policies (assum- 
ing there are any). Her environment- 
and people-including replacement for 
GNP as an indicator of economic 
health seems especially effective. 

Here she presents her tightly argued 
ideas in far more detail than in her pre- 
vious books. In the best Henderson style 
(in contrast to the usual economic read- 
ing fare), you can actually read her 
clear, jargon-free writing without 
falling out of your chair. You 
need to know this stuff. 
—. Baldwin 

t 

As Third World debt is put 
behind us, the global play- 
ing field can be buttressed 
by placing an ethical floor 
under it, one composed of 
an extended girder work of 
agreements and protocols 
on toxic chemicals, worker 
and consumer protection, 
environmental standards, and 
eventually leveling some of the 
really serious differentials in wages 
(measured not in GNP terms, but in 
purchasing power parity equivalents 
[PPPs]). These differentials in exploiting 
human labor, just like excessive differentials 
in consumer and worker safety and environ- 
mental protection, are what drives the ex- 
cessive, unhealthy migrations of populations 
across borders looking for work and com- 
panies looking for short-term market ad- 
vantage. These massive migrations further 
fuel the globalization processes and the 24- 
hour-day financial casino, where money is 
divorced from real wealth and becomes 
mere blips of information on thousands of 
trading screens, where time windows of 
opportunity to exploit differentials in cur- 
rencies and interest rates are collapsing 
to mere nanoseconds. 

Much of this ethical girder work of treaties, 
agreements, and protocols to raise the 
ethical floor to level the global playing field 
is already in place, through the United Na- 
tions special agencies and such treaties as 
that in Montreal in 1987 on chlorofluoro- 
carbons and the Law of the Sea, which has 
been waiting for the United States to ratify 
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Paradigms in Progress 
(Life Beyond Economics) 

Hazel Henderson, 1991; 293 pp. 

$16.95 ($18.70 postpaid) from 
Knowledge Systems, Inc., 7777 W. Morris 

Street, Indianapolis, IN 46231; 800/999-8517 

(or Whole Earth Access) 

10 

Lose 

Compatiton) 

Old Unsustainable 
Economic Development Treadmill. 

it after a decade of delaying tactics. Only 
when this ethical girder work is in place, 
can ethically aware, responsible companies 
live up to their moral codes without fear of 
unfair competition by others willing to cut 
corners and exploit people and the envi- 
ronment for short-term gain. 

e ‘ 

The “doves” in both North and South 
argued that, in order to more accurately 
represent resource consumption patterns, 
gross population figures should be inter- 
preted differently. For instance, the “Indian 
Equivalents” formula should be widely en- 
couraged (an American baby’s impact on 
world resources is at least 50 times that of 
an Indian child). By these calculations, the 
U.S. population must be figured in the tens 
of billions, and viewed as the biggest con- 
tributor to the global population problem. 

® 

Virtually all countries, including China, still 
see their “security needs” mostly in military 
terms, and all measure national “progress” 
by the growth of gross national products 
(GNP). As noted earlier, the two measure- 
ments are not unrelated; GNP was intro- 
duced during World War II to focus on 
military production. A lasting peace, let 
alone a new world order, will require re- 
thinking our definitions of security, 
progress and development — stretching 
them beyond the growth of GNP. 

New definitions of a new world order must 
include security from environmental pollu- 
tion, poverty, hunger, and disease; secure 
work based on a well-run economy; a 
sound infrastructure roads, railways and 
public buildings; and security from crime 
and illegal drugs. Now is the time for de- 
bate on the ways of shifting the world’s pri- 
orities and redirecting the current $1 tril- 

lion a year spent on weapons toward in- 
vestments in the areas of health, education, 

and environmental restoration. 

The Smart Job Search 

There are a LOT of competent how-to- 
nab-a-great-job books available. This one 
seems to be exceptionally straightforward 
and easy to use. Its terse advice is upbeat 
and wise, yet coldbloodedly realistic. Much 
of it arrives in the form of questions you 
must face, and answers you'd best have 
ready — almost like learning a part in 
d play, with you in the leading role, right 
down to tiny details of costume and de- 
meanor. It’s especially good at coaching 
your mind-set, assuming you need help 
at that. A true guidebook by an exper- 
ienced, wily guide. —J. Baldwin 

® 

“| just graduated from college with a 2.5 aver- 
age. How am | going to land a great job?” 

You also deserve congratulations. Did col- 
lege teach you new skills? Did you graduate 
through your own efforts? Be proud of your 
efforts, not a statistical average. With re- 
gard to the job market, who says you have 
to advertise your grade average? The grad- 
uate with a 4.0 may have had no social life 
and thus no social skills, no associations 

with sports or the school newspaper, etc. 
What’s your story? Did you participate in 
sports? Were you working while attending 
school? Were you a lab or research as- 
sistant? Your 2.5 does nothing for the 
company. Your skills do. 

e 

When the offer is made, pause for a mo- 
ment and look down at the ground or at 

_ your feet. Think about the offer and think 
about something really, really bad that has 



Collaborative Communities 

US interest in cohousing was largely ig- 
nited by the conceptually exciting but 
narrowly focused Cohousing (Ecolog 
p. 73). This more comprehensive book 
identifies cohousing as just one of many 
community/neighborhood schemes that 
exist, are under construction, or are being 
planned here and abroad. It’s a rousing 
assortment, wonderfully informed by the 
wide variety of people involved. A selec- 
tion of closely examined examples is 
enlivened by photographs and drawings 
of the layout of both community and 
housing units. The nasty questions of 
organization, finance and bureaucracy 
are answered from often difficult ex- 
perience. While not quite as enticing a 
presentation as Cohousing, this book will 
nonetheless add to the growing interest 
in this sort of living. Its wise, realistic in- 
formation and advice will help build the 
deliberate communities that so many 
people are finding attractive. j 
+. Baldwin 

happened to you. Perhaps a failed exam, 
the death of a family pet, etc. After this 
‘very pregnant pause’, look at the inter- 
viewer. Maintain eye to eye contact and ask 
“Is that the best offer you're able to 
make?” 

If the answer to your question is yes, you 
thank them and say you’ll need a day to 
come to your decision. You will need this 
day to fill out your Compensation Chart. 
A seemingly great offer may need some 
adjustments after you've had some time to 
consider it further. If further negotiations 
are necessary, one day will give you the 
clarity needed to present your demands 
to the employer. 

The Smart 

ie Search 

The Smart Job Search 
Marc L. Makos, 

1991; 297 pp. 

$18.95 ($21.45 postpaid) from 
HD Publishing, P. O. Box 2171-TSJS, 
Boston, MA 02106 

The urban neighbor- 
hood combines hous- 
ing, local shops, day 
care, and small busi- 

nesses located along 
pedestrian streets, 

with parking at the 
periphery. 

Collaborative Communities 
(Cohousing, Central Living, and Other New 

Forms of Housing With Shared Facilities) 

Dorit Fromm, 1991; 296 pp. 

$44.95 postpaid from Van Nostrand 
Reinhold/Order Dept., 7625 Empire Drive, 

Florence, KY 41042; 800/926-2665 

@ 

The urban neighborhood is a way to tie 
cohousing to the larger community, en- 
hancing both. The idea is to integrate hous- 
ing, businesses, and commercial services in 
an old-fashioned market town. The kinds of 
neighborhoods that people used to live in 
were very much an inspiration for 
cohousing, and the urban neighborhood at- 
tempts to recreate a similar concept ona 
larger scale. The first phases of the resi- 
dences have been completed in two ambi- 
tious developments near Copenhagen. 

e 

Each member, stake in hand, walked the 
site and stopped where he or she thought 

the center of the house should be. The 
stake was pounded in. A 50-foot rope was 
tied to the stake, and a circle was drawn, 
with the stake as its center. The result was 
seven round sites, each with a 100-foot cir- 
cumference, about 8,000 square feet. By 
using a circle, they did not need to lay out 

four stakes. Surprisingly, 
this method worked 
well; there was no over- 
lap of circles because 
each person had chosen 
a different site. 

There are seven homes. 

on the 8-acre site. The 7 

“leftover” acres are held 
in common. The parking 
area is to one side, and 
there is a short walk to 
the homes. 

When the sites had been 
figured out, they went 
to a lawyer and asked, 
“How do we do that?” 

Site plan of Herbie’s. 
The seven circles are the 

privately owned lots for 
the houses. The remain- 

ing land is owned 
in common. 
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Illustrations by James Donnelly 

MANAGEMENT PROBLEMS IN SOCIAL-CHANGE ORGANIZATIONS 

BY JIM BRITELL The best of all rulers is but a shadowy presence to his subjects. 
; Next comes the ruler they love and praise; 

Next comes one they fear; 
Next comes one with whom they take liberties. 

Jim Britell wrote “Negotiate When there is not enough faith, there is a lack of good faith. . 
To Win” in our Spring 1992 
issue. In talking with him 
about that article, I mentioned 

some of the lurches, staggers, 
and changes in leadership go- 
ing on here, at our own non- 
profit Point Foundation. My 
tales of a board out of touch 
with a staff and assorted other 
woes were just more grist for 

* Jim’s mill. Turns out he’d 

been hearing similar stories 
from a lot of his nonprofit 
friends, and as a former 

manager, had begun to ask, 

“Why?” This article and the In their study of job satisfaction in northern Rockies public-interest 

Hesitant, he does not utter words lightly. 
When his task is accomplished and his work done 
The people all say, “It happened to us naturally.” 
—Tao Te Ching, Lao Tzu #17 

ANY NONPROFIT AND SOCIAL-CHANGE ORGANIZATIONS, 
working to make the world a better place, manage 

to create work environments that are social night- 
mares for their staffs. The lack of good manage- 

ment in many of these organizations often drives 
their most dedicated employees and volunteers 

away, frustrated and resentful. 

survey review of management organizations,* Kuric and van Hook found that many groups 
books that follows are the treated their “good-hearted staff with callous disregard.” They 
result. —Richard Nilsen found widespread dissatisfaction with workspace, pay, relations 

* See review of Dancing in the Dragon's Jaw (p. 92). 
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OF THE WATERFALL. 

with directors and boards; em- 
ployees sensed that “they are less 
important than the causes they 

_ work on.” Among employees 
who had quit, poor administra- 
tion was a frequent complaint. 
When asked how the manage- 
ment of these organizations could 
be improved, former employees 
overwhelmingly singled out the 
need to improve the manage- 
ment and supervisory skills 
of the directors. 

I discussed the findings of this 
report with individuals familiar 
with social-change organizations 
in other regions of the country. 
There was a consensus that many 
(perhaps a majority) of these or- 
ganizations suffer because the 
managers lack management skills. 
One person, who conducts train- 
ing programs for social-change 
organizations in the Midwest, 
observed that the overall quality 
of management in social-change 
organizations is not good. She 
sensed a feeling of isolation in 
executive directors, and said that 
few are caring, too many are 
workaholics that can’t share 

power, and there is an expec- 
tation that staff members will 
sacrifice themselves. 

Another who has worked for 
environmental organizations in 
the Northeast noted that these 
organizations are often headed 
by charismatic, even messianic 

people who do not like to see 
other charismatic people emerge 
from the organization or begin 
to take charge. An executive of a 
national charitable foundation in 
the Southeast who has overseen 
many community nonprofit or- 
ganizations said that managers 
of nonprofit organizations are 
not taught to manage, and that 
lack of management skills is wide- 
spread. One organization he 
worked with had a director who 

A manager 

oblivious to the social 

complexities of an 

office full of people 

is a lot like the 

manager of a 

logging company — 

who is oblivious 

to the biological 

complexity of a forest 

_ he is logging. 

let everyone know that he was the 
boss by routinely rejecting other 
people’s ideas, just because they 
weren't his. 

One person who worked for 
the Forest Service, and who now 
works for an organization whose 
primary purpose is to oppose the 
Forest Service’s deforestation 
schemes, said, “I hate what the 

Forest Service does, but I have to 

say that when I worked for them 
I felt as if I was part of a family, 
part of a team. In the environmen- 
tal organizations I have worked 
for since, I have never had that 

feeling.” 

During discussions with younger 
employees of nonprofit organ- 
izations about the effect of man- 
agement on employee morale, 
it became clear that some have 
never experienced “good” man- 
agement and were fascinated 
by the whole concept. 

While it is difficult to generalize 
about thousands of groups of 
different sizes and missions, ob- 

servers and directors of nonprofit 
organizations agree that many 
have management problems that 
impede their effectiveness. From 
national organizations like United 
Way to local social-service organi- 
zations, conflicts over goals, fund- 

ing, and leadership are apparent. 
Even several major meditation 
centers have undergone agonizing 
internal management shakeouts 
caused by conflict between the 
members and the directors. 

Nonprofit and social-change 
organizations are not the only 
organizations under stress. Ross 
Perot’s recent acrimonious split 
with General Motors was caused 
in part by his aggressive criticism 
of its president for failure to com- 
municate with employees. Apple 
Computer, which many held to 
be a model of organizational cre- 
ativity, expelled its founder for al- 
leged lack of management skills. 
A recent survey of 120 senior 
women executives found that 
91 percent had had at least one 
bad boss in their career. 

Workers in America have many 
problems. They get significantly 
less vacation time than most 

European workers. Government 
regulations to protect workers, 

the public, and the environment 
have been gutted in recent years. 
The nation has no national health- 

care program. Few strong unions 
exist to successfully bargain on 
behalf of workers. Workers are 
held as hostages by the mulkti- 
national corporations. Whenever 
needed changes to protect the 
environment, provide full em- 

ployment, or deal with social ills 
are proposed, the mere recitation 

of the nineties mantra “jobs, jobs, 

jobs” seems sufficient to drive 

would-be reformers from the 
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field in total rout. In an article in 
INC (April 1992), Paul Hawken 
asked, “Why is it that work is 
so hellish for the majority of 
Americans?” 

A good candidate for patron 
saint of America’s workers might 
be Benedict Arnold. The Eng- 
lish generals thought he was 
America’s best fighting general, 
and that without him America 
would have lost the Revolution. 
But the generals who supervised 
Arnold were bitterly jealous of 
his successes and routinely court- 
martialed him after his major vic- 
tories — one of which he won 
after he broke out of jail, raced to 
the front of a battle in which the 
Americans were being routed, 

rallied the troops, and saved the 

day. Finally Arnold got fed up 
and turned coat so he could work 
under managers who appreciated 
him (and paid better, too). 

AE 
THE MANAGEMENT 

OF ORGANIZATIONS 

The day-to-day operation of any 
organization, no matter the size 
or purpose, includes certain 

management tasks: 

¢ Work areas must be acquired, 

laid out and assigned. 

e Someone must decide what 

work is to be done, who is to do 

it, and what the workflow will be. 

e The quality and timeliness of 
work products must be overseen. 

¢ Bringing human beings to- 
gether inevitably means that all 
the complex idiosyncrasies of 
people will surface. Whether ne- 
gotiating a formal union contract 
or congratulating a staff member 
on a new baby, managers must 
deal with issues that arise simply 
because they are dealing with 
people. 

¢ Operating an organization re- 
quires deciding who to hire, what 

to pay them, and how to provide 
employee benefits. 

The mundane details of manag- 
ing an organization may not be as 
interesting as giving an interview 
to the New York Times, or having a 
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Rules For People 
Who Work For Insecure 

Egotistical Jerks 

These rules were learned the 
hard way. You can follow them 
while you spend your free time 

looking for another job: 

¢ If you don’t have a boss, or if 
your boss doesn’t tell you what 
to do, figure out what a good 
boss (if you had one) would tell 

you to do, and then do that. 

¢ Never reveal your true 

opinion about your boss’s | 
management style, even if 
you are asked under situations 

which might lead you to believe 
that honest feedback is really 

sought. 

e Never overestimate the 
intelligence, knowledge, or 
integrity of your supervisors. 

¢ When under interrogation, 

ask yourself, “Is my boss 

gathering information 

or ammunition?” 

¢ If you have an issue so im- 

portant that you must bring 
it to the top person in the 

organization, approach that 

person directly. Intermediaries 
grind their own axes coming 
and going. 

¢ If your written appraisal is 
poor, your boss thinks your 

senator ask your opinion on some 
upcoming legislation. But truly 
creative managers remember that 

God is in the details. Chaos and 
disorganization masquerading as 
freedom may create diversions 
that allow the manipulation of 
others. Some managers equate 

that with power: it is not. The 
vicissitudes of life and the laws 
of entropy create enough dis- 
organization, without managers 
playing “pile-on.” 

1 Sea 

work is poor, no matter what 

is said. 

¢ Don’t allow yourself to be 
physically segregated from the 

rest of the staff. 

¢ Once a day, every day, do 

someone a favor. 

¢ The core goal of junk-bosses 
is to surround themselves with 
subordinates who will ratify 
their self-image. 

¢ When you shoot at a king 
don’t merely wound him. 

¢ Choose your next job on 
the basis of which job has a 
supervisor who can teach 

you the most. 

¢ Carefully observe when your 
boss is talking to a stranger 
about subjects that you un- 
derstand, but the stranger 
doesn’t. This will teach you 
useful body-language clues 
that accompany dissembling 

and lying. Then you will know 
when they are being used 

on you. 

¢ Beware jobs that keep you 
too long on an adrenaline rush. 

e Always remember that life is 
too important to take seriously. 

Ie aides Nag ied Elsa EECA ED DS 
UNIQUE PROBLEMS OF 

NONPROFIT ORGANIZATIONS 

In addition to the stresses com- 
mon to all workers, nonprofit or- 
ganizations often have problems 
not shared by large “for-profit” 
operations: insurmountably 
burdensome tasks, uncertain 

funding, inadequate pay scales, 

“voluntary” overtime, poor 

employee benefits, inadequate 



staffing, inadequate space, and 
substandard equipment. Ongoing 
funding is often based on gifts 
and grants, creating a life “on the 
dole.” Certainly, the daunting 
task of integrating volunteer and 
paid staff into daily operations is 
one not faced by most govern- 
ment or profitmaking operations. 
These problems are endemic to 
social-change work, and those 

_ choosing to work for nonprofit 
organizations accept these condi- 
tions in return for doing work — 
that is socially important. 

But the smaller nonprofit or- 
ganizations suffer from unique 
problems, due to a paucity of 
management resources compared 
to large organizations, parlayed 
with managers who often have 
little management experience. 
Large nonprofit organizations 
like the Girl Scouts and national 
religious organizations have man- 
agement resources comparable to 
large for-profit organizations. In 
the case of the Scouts, they also 
have institutional wisdom built 
up over time, based on many 

successes and many problems 
solved. Most small grassroots 
organizations have neither re- 
sources nor history to draw on. 

Large profitmaking and govern- 
ment organizations usually have 
formal staff functions for manage- 
ment tasks, which in turn have 

subspecialties — purchasing, re- 
cruitment, systems acquisition, 

employee counseling. Each of 
these subspecialties has its own 
supporting professional organiza- 
tions with professional certifica- 
tions and accreditations, journals, 

conferences, and ongoing training 
programs. Large organizations 
may have an entire professional 
staff exclusively devoted to man- 
aging bulk-mail operations; a 
nonprofit or social-change organi- 
zation may have a volunteer who, 
once a year, engages in a brief 
conversation with a misinformed 
clerk at the local post office. 

One small volunteer environmen- 
tal group in Oregon wasted 20 
percent of their overall budget for 
five years because the local post- 
master misinformed them about 

Managing people 

is like writing rhymed 

poetry: people need 

the widest possible 

freedom within a — 

disciplined structure. 

their eligibility for bulk-mail 
privileges, and charged them the 
full first-class rates to mail their 

newsletter — which could have 

been sent out at a fraction of the 

cost with a nonprofit bulk-mail 
permit. 

Managers in large organizations 
not only have technical support, 
but their personal career paths 
usually include assignments and 
training in various management 
specialties at several supervisory 
levels. Management development 
staffs examine and evaluate the 
strengths and weaknesses of in- 
dividual managers from early 
in their careers. Individualized 
career development and training 
programs are devised for each 
manager. Managers often go 
through formal training pro- 
grams with mentoring by senior 
managers who formally evaluate 
the candidates’ performance, 
strengths, and weaknesses. 

People who aspire to manage- 
ment careers are expected to at- 

tend the many training programs 
offered by colleges and universi- 
ties. A large organization would 
no sooner put a person without 

formal training into a position of 
managing others than it would 
make a staff accountant the pilot 
of the company airplane. 

Big organizations can be hellish 
places to work, but most have a 

variety of mechanisms to detect, 

prevent, and correct the effects of 

poor management. Personnel 
practices are formalized and 

monitored. Formal employee 
grievance systems identify diffi- 
cult managers early. Unions and 
their shop stewards in the work 
units act as a check on poor man- 

agement practices. Large organi- 
zations have many departments, 
so employees can often transfer 
away from unsatisfactory work 
areas. Personnel departments 
have employee-counseling pro- 
grams where employees can get 
advice and talk out their prob- 
lems in confidence: Managers 
usually have other experienced 
managers nearby to whom they 
can go for advice. 

The managers of nonprofit or- 
ganizations not only arrive in 
management positions with little 
prior supervisory experience, but 
typically have little in the way of 
support systems. Often they are 
selected for skills unrelated to 
managing others (typically: fund- 
raising, law, publicity, political 
activism, science, or writing). 

La 
DYSFUNCTIONAL 

ORGANIZATIONS 

When a staff member’s work 
atmosphere is harmonious and 
constructive it has a positive 
effect on a wide circle of family 
and friends. Conversely, poor or 
insensitive supervision can have 
adverse lifetime impacts on its 
victims. Staff members in dys- 
functional organizations may 
find it impossible to figure out 
whether their problems arise 
from a society in decline, prob- 
lems intrinsic to poorly funded 
organizations, impossible tasks, 
ineffective management and su- 
pervision, or their own short- 

comings and inexperience. 

In one instance, a highly capable 
and popular employee of a social- 
change organization spent months 
organizing and presiding over a 
successful conference that brought 
national recognition for the ex- 
ecutive director. On the Monday 
morning following the confer- 
ence, she was called into his 

office and fired. 

Poorly managed organizations 
exhibit some or all of certain basic 
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symptoms. Such organizations 
may lurch from crisis to crisis. 
Projects frequently change scope 
and direction in midstream. Staff 
members may have a lot of per- 
sonal problems: marital problems, 
overeating, sickness. Managers 
are often unhappy with their 
whole staff. Visitors to the office 
may sense a sullenness in staff 
members. Receptionists don’t 
have time to be friendly. 

A manager oblivious to the social 
complexities of an office full of 
people is a lot like the manager of 
a logging company who is oblivi- 
ous to the biological complexity 
of a forest he is logging. The 
seemingly insignificant day-to- 
day decisions of either can have 
profound long-term implications. 
A decision, for example, about 

where to place the desk of a new 
employee may affect the course of 
that person’s whole life. It deter- 
mines who s/he will see and talk 
to in the course of a day, how pri- 
vate his/her work life will be, and 
how much ergonomic stress (such 
as artificial light or the noise of 
photocopiers) s/he will be sub- 
jected to. This will reverberate 
through the whole social ecosys- 
tem just as surely as a decision 
about where, when, and how to 

conduct logging reverberates 
through the physical ecosystem. 

A person who has audited hun- 
dreds of offices told me that he 
could go in the front door of an 
office, walk through it without 
looking right or left, exit the back 
door and write a report on the 
management of the office. An 
experienced forest ecologist can 
walk into a natural setting and 
read what is happening at a 
glance; so can a professional 
manager. The style of a manager 
impresses itself on the look and 
feel of the whole operation. 

Every organization has to deal 
with the avalanche of information 
that pours into it, and integrate 
this information into the assign- 
ment and monitoring of ongoing 
work. Nothing reveals the vision 
of an organization as well as the 
way its executives manage infor- 
mation and time. People never 
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have time to do all that they 
ought to do, but they usually 
have time to do what they really 
want to do. A manager who 
doesn’t consistently answer mail 
and phone calls sends an impor- 
tant message to the staff. One sure 
sign that an organization has lost 
control is unanswered mail and 
unreturned phone calls. 

A few years ago, an environmen- 

tal organization sent people to sit 
on a board to review and vote on 

How To Identify 

Dysfunctional 

Organizations 

¢ Physical space is untidy 
and disorganized. 

° Desks are cluttered and 

messy. 

¢ Eating areas are posted 

with warnings, threats, and 
admonitions. 

_¢ Logs are out of date or not 
kept at all. 

¢ File cabinets are not purged 
of obsolete material. 

¢ Chronic facilities problems 
(to do with heating, cooling, 
noise, air conditioning, or 
air quality) exist. 

¢ Staff members’ effectiveness 
is impeded by inappropriate or 

poorly maintained office tools 

— computers, phone systems, 

photocopiers. 

¢ There are chronic staff 
complaints about allocation 
and quality of space and 
equipment. 

¢ Management followup 
and oversight may be lacking, 
or may take the form of 
nitpicking. 

* Personnel turnover is high. 

¢ Staff members complain 

proposed federal timber sales in 
or near Spotted Owl habitat. One 
of the board members asked the 
regional headquarters of his envi- 
ronmental organization for guid- 
ance. The person he talked to was 
far away, knew nothing of the de- 
tails of the operation of the board, 

and was busy, so he told the board 

member to just go along with the 
process and try to cooperate. 

When the voting began on the 
afternoon of the first day, the 

about not being informed or 

being left out of important 
decisions. 

¢ People are unduly concerned 

about who gets credit or blame. 

¢ The office is divided with 
interoffice feuds, jealousy, or 
bickering. 

¢ The organization itself has 
continual conflicts with other 
organizations. 

* Managers are overworked 

while other staff members 
have little to do. 

° Important documents fre- 
quently get lost or misplaced. 

° Phone calls are not returned, 

mail languishes unanswered. 

¢ Staff members have no idea 
what management thinks 
of their performance. 

¢ Terminations occur at short 

notice or come as complete 
surprises. 

¢ Certain staff members are 
singled out as favorites. 

¢ Staff members put signs on 
their desks like “It is hard to 
soar with eagles when you 
work with vultures.” 



other environmental members on 
the board realized to their horror 
that this member was consistently 
voting with the timber industry 
against the environmentalists. 
When asked on a break what in 
the world he was doing, he said 

that he had been instructed to go 
along with the process and not 
cause problems. By the end of the 
day, seventeen million board feet 

of timber had been approved for 
logging in split decisions that the 
environmental community lost by 
a one-vote margin, caused by that 
one phone call. 

SA a a 
RELATIONS BETWEEN 

MANAGEMENT AND STAFF 

One person knowledgeable about 
social-change organizations re- 
counted the story of a director of 
a nonprofit, a lawyer, who rou- 

tinely drove out the lawyers 
working for him because he was 
unable to delegate even simple 
legal responsibilities to others. 

Another professional in a national 
environmental organization told 
me that although his organization 
had only 200 people and he had 
worked there for six months, he 
had never talked to the executive 
director. When I mentioned this 
later to another professional in a 
different environmental organ- 
ization, he said the same thing. 

‘Unlike biology or plumbing, 
where the need for training and 
apprenticeship is taken for grant- 
ed, many people assume that the 
ability to manage people is innate. 
Perhaps for a few it is, but for 
most of us it is a trade just like 
any other, and must be learned 

by training and coaching. Absent 
this preparation, most people 
revert to the only supervisory 
models in their experience — 
their parents. Much of what staff 
members resent in their managers 
is merely the manifestation of 
adult supervisors treating staff 
members as their parents, 

spouses, or children. 

While researching this article, I 

heard (from employees in both 
nonprofit and for-profit organiza- 

“Charity” in every 

sense of the word must 

begin at home; for 

workaholics to whom 

“home” seems to have 

become the office, it 

must begin there. 

tions) several variations of one 
particular story: A manager sits at 
his/her desk and keeps writing, 
while a staff member stands in 
front of the desk unacknowl- 
edged. This type of manager 
dominates and intimidates per- 
ceived subordinates while fawn- 
ing over perceived superiors. This 
might be called the “lick what's 
up, kick what’s down” syndrome. 
Certainly this is unacceptable be- 
havior in any organization, but 
it is particularly egregious in a 
social-change organization. 

The leader of an organization is 
not necessarily the smartest, the 

most capable, or the best person 
on the staff. The leader’s role is 
to bring out the best performance 
the team is capable of producing. 
This requires that the leader bring 
information and direction to the 
team, represent its interests to 
the outside world, and be very 

attentive to the needs of the team 
members and the dynamics of 
their interactions. 

People need feedback and recog- 
nition, and will go to great lengths 
to get it. In the social-change sec- 
tor, people often measure their 
personal worth by how they are 
able to help others and by the 
changes they are able to bring 
about in the world around them. 
When managers ignore intangi- 
bles such as praise, access, status, 

feedback, and self-esteem, em- 

ployees can be forced into neg- 
ative, unproductive loops. 

Julius Caesar was so beloved of 

his soldiers that when he ran out 
of money for his army, his troops 
pooled their money and gave it 
to him. Why? He always put the 
welfare of his troops first. Once 
he was caught in the woods in the 
rain and there was only one hut. 
He gave it to a sick soldier and 
slept in the rain on the ground. 
He would always personally do 
the most dangerous jobs, like rec- 

onnoitering the enemy camps. If 
loyalty of staff to management is 
a concern, there is no better guide 

than the management style of 
Julius Caesar. 

OES EE 
Goop MANAGEMENT 

In the late 1930s and early 1940s, © 

the Roosevelt administration 
launched the New Deal and, 

because of the depressed labor 
market, brought into government 
an unusually well-educated and 
liberal-minded group of people 
who were passionately devoted 
to reforming society through the 
effective implementation of social- 
change programs. By the early 
1970s, when they retired, some 

of these people had reached the 
highest levels of government. I 
was fortunate to know some of 
these managers in the closing 
years of their careers. 

In the two decades since these 

* managers left, their organizations 
have deteriorated along with the 
rest of the federal government. 
Nevertheless, the essence of what 

they believed, taught, and tried 
to practice is still valid for any 
organization: 

¢ No organizational crisis ever 
justifies treating people without 
respect. 

¢ Managing people is like writing 
rhymed poetry: people need the 
widest possible freedom within 
a disciplined structure. 

e An organization must have 
explicit values and principles, 
and every decision the organ- 
ization makes must be judged 
against them. 
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e An organization is a hologram; 
the quality and ethics of the top 
managers will be reflected in 
every aspect of its operations. 

¢ To manage is to often make 
mistakes, so managers must have 

staff people who can “speak truth 
to power.” 

In January 1968, on the first day 
of my assignment to Karl, he 
called me in to get acquainted. 
About ten minutes into the visit 
Karl's secretary stuck her head 
into the office and said that Bob, 

the legendary head of the whole 
organization, was on the phone 
and wanted to speak to him. Karl 

Books to Help You Manage 

said “Tell Bob I'll call him back 
later.” A few months later I was 
having lunch with Karl and asked 
him why he had not taken the 
call. He relayed this story: 

Some 25 years earlier, when on 
his first assignment as a regional 
junior staff assistant, he had been 
called in for a visit with the re- 
gional administrator, a woman 

who was a powerful force in the 
Democratic party, a personal 
friend of President Roosevelt and 
a former ambassador to Great 
Britain. During the visit an aide 
informed the administrator that 
the Queen of England was on the 

Spending the day cooped up in an office is not our idea 
of life, but we've done it when necessary. Like any other 
activity, over the years people have developed some ideas 
and rules about how to do it. The six books on the follow- 
ing pages can help; but learning to work in or manage an 
office from a book is a lot like learning to ride a horse 

from a book — painful and slow. 

Organizational Behavior 

There are a lot of popular paperback 
books on management that have one 
idea between two covers. This book has 
all those ideas, critiques of the ideas, 
and more, It is literally a textbook of 
management theories with an overview 
of the underlying psychology. The mate- 
rial is presented in a very accessible 
fashion, a far cry from the textbooks of 
my college days. | wish | had had this 
book when | was supervising people 
(and so would they). 

@ 

NCR’s Corporate Culture 
Crosses International Boundaries 

It was August 1945, and S. C. Allyn, chair- 
man of the board of National Cash Register 
Corporation (NCR), was one of the first 
allied civilians to enter Germany at the end 
of the war. He had gone to find out what 
had happened to an NCR factory, built just 
before the war, that had been promptly 
confiscated by the German military com- 
mand and put to work on the war effort. 
He arrived via military plane and traveled 
through burned-out buildings, rubble, and 
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utter desolation until he reached what was 
left of the factory. Picking his way through 
bricks, cement, and fallen timbers, Allyn 
came upon two NCR employees whom he 
hadn’t seen for six years. Their clothes 
were torn and their faces grimy and black- 
ened by smoke, but they were busy clear- 
ing out the rubble. As he came closer, one 
of the men looked up and said, “We knew 
you’d come!” Allyn joined them in their 
work, and together the three men began 
cleaning out the debris and rebuilding the 
factory. The company had even survived 
the ravages of war. 

A few days later, as the clearing continued, 
Allyn and his coworkers were startled as 
an American tank rumbled up to the site. 
A grinning Gl was at its helm. “Hi,” he said. 
“Pm NCR, Omaha. Did you guys make 
your quota this month?” Allyn and the Gl 
embraced each other. The war may have 
devastated everything around them, but 
NCR’s hard-driving, sales-oriented culture 
was still intact. 

Source: T. Deal/A. Kennedy, Corporate Cul- 
tures, © 1982, Addison-Wesley Publishing 

Co., Inc., Reading, Massachusetts, p. 3. Re- 

phone on a transatlantic call. She 
told the secretary “Tell the Queen 
I'll call her back later.” Then she 
turned to Karl and said “Excuse 
me for the interruption.” That in- 
cident made such an impression 
on Karl that from that day for- 
ward he made it a policy not to 
interrupt conversations with 
subordinates. 

BEES 22? ae 
SUMMARY 

The purpose of social-change 
organizations is to make the 
world a better place. Their legal 
and historical roots spring from 

BY JIM BRITELL AND MARTHA WEAVER-BRITELL 

Organizational Behavior 
(A Management Challenge) 

Greg Northcraft and Margaret Neale, 

1990; 878 pp. 

$51.25 ($55.35 postpaid) from HB} 
College Publishers/Order Processing, 6277 

Sea Harbor Drive, Orlando, FL 32887; 

800/321-5068 

printed with permission of the publisher. 

e 

In any organization there are really two 
organizations: (1) the formal organization, 
consisting of the formal reporting relation- 
ships, rules, and procedures, and (2) the 
informal organization, consisting of what 
really goes on in the organization, including 
beliefs and social relationships. 

Source: R. J. Selfridge and S. L. Sokolik, “A 
Comprehensive View of Organizational De- 
velopment,” MSU Business Topics (1975): 47. 



a tradition of charity, giving, 
education, helping, and sharing. 
The profitmaking world seeks to 
domesticate, simplify, and com- 

modify the world, to treat people 
as fungible objects so they will 
be more efficient consumers. If 
social-change organizations treat 
employees as disposable objects, 
is this any different than the for- 
profits that view the whole world 
as simply a commodity to be 
“parted out?” 

Many people work for social- 
change organizations because 
they empathize with the plight 
of other beings; this emotional 

response should be respected and 
encouraged. Our environmental 
and political problems are due 
in large part to its absence in too 
many people. But “charity” in 
every sense of the word must 
begin at home; for workaholics 
to whom “home” seems to have 
become the office, it must be- 

gin there. 

While there certainly are many 
innocent victims in this world, 

most employees of public-interest 
organizations cannot claim to be 
among them. We create our own 
reality, not through some mysti- 
cal means, but through our every 

Managing A Nonprofit Organization 

Written by a consultant to nonprofit 
organizations, this book addresses 
management issues of importance to 
nonprofits’ managers and trustees. A 
large part is devoted to budgeting and 
fundraising. Another major topic is the 
proper functioning of a board of direc- 
tors — a particularly important issue in 
nonprofits. The book also covers other 
basic issues of organizational manage- © 
ment. Most chapters have a checklist at 
the end, in the form of questions that 
can be used to assess an organization's 
performance in a given area. 

Cd 

Checklist Questions for Chapter 4 

|. Does your organization have an organhi- 
zation chart that clearly and unambiguously 

- shows chains of employee authority and 
accountability? 

2. Are there job descriptions for all em- 
ployees in your organization? Are they 
up-to-date? 

3. Are compensation scales realistic and 
fair in your organization? Are employee 
benefits comparable to those in other 
nonprofit organizations of similar size? If 
salaries and benefits are not adequate, is 
there a plan to address this issue? 

4. Has your organization clearly docu- 
mented its hiring and pay procedures? Is 
there a formal evaluation procedure for 
every employee in your organization? 
Have grievance and termination pro- 
cedures been developed? 

5. Has your organization developed con- 
flict-of-interest policies for employees? 

Pr wanacine & | 
NONPROFIT 
ORGANIZATION 

Stas tims 

Managing a Nonprofit 
Organization 
Thomas Wolf, 

1984, 1990; 310 pp. 

$13 ($16 postpaid) from 
Simon & Schuster, 200 Old 

Tappan Road, Old Tappan, 

NJ 07675; 201/767-5937 
(or Whole Earth Access) 

6. Does your organization have 
a personnel manual? Is it com- 
plete and up-to-date? 

e 

Given the fact that reporting and 
authority lines must be respected, they 
must be set up carefully. Supervisors must 
be capable of supervision; employees should 
not be expected to report to people who 
are incompetent. In addition, multiple super- 
visors should be avoided whenever possible. 
If an employee must report to two bosses 
and the two do not agree, this puts the em- 
ployee in an awkward position. In the orga- 

perception and through each 
small decision and action. Man- 
agers and employees in social- 
change organizations need to set 
an example for the rest of society 
by taking care of themselves as 
well as others. We cannot expect 
to really change the world un- 
less we can change ourselves. Of 
course, we can’t wait until we are 
perfect — we must all just keep 
trying. I once worked in an office 
with many other professionals. 
One busy day we were squab- 
bling over work assignments. 
Molly, the receptionist, walked 
over, eyed all of us sternly and 
said, “Kids, please, play nice.” @ 

nization chart in figure 4.1, for example, 
the third secretary carries out work for 
four people — the director of programs 
and the three coordinators. However, the 
principal reporting line is to the director 
of programs. This means that in instances 
where it is unclear whose work needs to 
get done, the secretary can ask the direc- 
tor of programs to establish priorities. 
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It's ass-backwards to worry about the 
latest motivational techniques while the 

clean and papers are piling up because 
there is no place left to file them. These 
might be symptoms of a dysfunctional 
organization, or they might just be signs 
that management doesn’t know the 
basics of running an office. 

This book covers a lot of the nuts and 
bolts of office management, from hiring 
employees and filing alphabetically to 
the uses of bulletin boards (the old-fash- 
ioned kind). Where else can you find the 
General Services Administration stand- 
ards for cleaning office buildings and 
a summary of popular motivational 
theories in the same volume? 

[note to editor: Jim loves this book. | think 
it is sexist and fascist, but covers some im- 
portant stuff. — Martha] 

[note-to-editor rebuttal: Martha thinks that 
everything | like is sexist and fascist. If | had 
never read Uncle Remus, | would never 
have found this proverb: “Watch out w’en 
you’er gittin’ all you want. Fattenin’ hogs 
ain’t in luck.” And Hitler had interesting 
things to say about architecture and the 
social implications of film ratings. —Jim] 

e 

It is hard to measure the cost of noise in 
an office in dollars, but the loss is probably 
much greater than management realizes. 
Before moving into its new building some 
years ago, the Aetna Life Insurance Com- 
pany made a careful study of the effect of 
noise on office production. After it had 
moved into its new quarters the walls 
and ceilings of which were noiseproofed 
(acoustically treated), the study was con- 

Office Administration 
Handbook 
(6th Edition). Clark Fetridge 

and Robert Minor, Editors. 

1984; 974 pp. 

$49.95 ($53.95 postpaid) from 
Dartnell Corp., 4660 N. Ravenswood 
Avenue, Chicago, IL 60640 
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Office Administration Handbook 

toilets in your office building are not kept 

ACTUAL 

DICTATION 

HYPOTHETICAL 

DICTATION 

TYPE FINAL 
COPY 

PROOF FINAL 
COPY 

SIGNATURE 

TYPE FINAL 
COPY 

PROOF FINAL 

COPY 

YES 

APPROVAL 

IS A DRAFT REQUIRED? 

(S THERE A 
TYPING ERROR? 

NO 

OMISSION? MISUNDERSTANDING? 

AUTHOR CHANGE? 

DISTRIBUTION 

TYPE DRAFT 

PROOF DRAFT 

SENT TO BE 
RETYPED 

1S FINAL COPY 
TO HAVE HIGH 

QUALITY? 

YES 

Actual usable production time of a typist ts 9 to 14 words per minute, as depicted in the 
comparison of a hypothetical versus actual dictation/typing cycle; this shows the fallacy 
of the usual criterion of 50 to 75 wpm as “acceptable.” 

tinued for several years. The results were 
as follows: 

|. The noise level was reduced 14.5%. 

2. Employee efficiency was increased 8.8%. 

3. Errors were reduced 29% for typists, 

Courtesy, Raytheon 

and 52% for office machine operators. 

4. Employee turnover was decreased 47%. 

5. Absences were decreased 37.5%. 

6. Personnel requirements were lowered 
about 10%. 

Your Rights in the Workplace 

Nolo Press again provides a source of 
do-it-yourself legal information, this time 
regarding the workplace. It’s surprising 
how few rights workers really have. But if 
you think you're not being treated fairly, 
this book tells you what you can do 
about it and even has a chapter 
on how to pick a lawyer. 

e 

Veronica, a municipal bond agent with a 
bank in New York City, traveled to Los 
Angeles on business with Jeremy, the 
bank’s vice president in charge of municipal 
finance. As they checked into their hotel, 
Jeremy instructed Veronica to meet with | 
him to coordinate the details of their 
presentation to clients scheduled for 
early the next morning. 

When Veronica arrived at Jeremy’s suite 
about an hour later, she was dismayed to 
see a half-empty bottle of vodka and a copy 
of a sexually explicit magazine, opened to 

the centerfold, on his desk. Jeremy came 
up to her from behind, picked her up and 
carried her — despite her protests — into 
the bedroom. Dropping her onto the bed, 
he positioned himself on top of her. 

Throughout the ordeal, Veronica repeat- 
edly warned Jeremy to stop, that she didn’t 
want to have sex with him. But Jeremy 
countered her protests with intimidations 
and insults such as “Why do you think | 
approved your promotion last month?” 
and “All the senior executives are waiting 
to hear what you’re like in bed.” And most 
bluntly “You'll do this if you want to keep 
your job.” 

Eventually, Jeremy overwhelmed Veronica 
and raped her. No deadly weapon or overt 
violence had been used, but Veronica was 
able to have Jeremy prosecuted criminally 
for rape because California law forbids 
using duress to force a person into 
sexual intercourse. 



tae 

The Addictive Organization 

One of the points this book makes is 
that social-change organizations attract 
as employees co-dependents who want 
to fix the world. Unfortunately, these 
people replicate their ills within the 
organizations. 

Anne Wilson Schaef and Diane Fassel 
share what they have learned as recov- 
ering co-dependents and organizational 
consultants about the disease of addic- 
tion in all kinds of organizations. They 
are true believers who .“name” addiction 
and co-dependency everywhere. In the 
past there was original sin to explain 
the problems of the world; now there is 
addiction. The solution to both is the 
same — to surrender one’s will and 
life to God. 

e 

We experienced the pervasiveness of co- 
_ dependence when we were conducting a 
workshop for a group of secretaries from a 
medical supply company; the women (there 
were no male secretaries in this company) 
were already self-identified co-dependents, 
so there was not the usual problem of de- 
nial in this group. However, some of the 
secretaries felt it was all right to be “nice” 
all the time. They often said, “No one likes 
a bitchy woman.” At one point in the 
workshop, we broke into smaller groups 
of about twelve each, and various members 
of our team acted as facilitators in the 
smaller groups. 

In one group, the facilitator noticed that 

the webbing in her chair was stretched and 
the chair cushion was slowly moving closer 
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Your Rights in the Workplace 
Dan Lacey, 1991; 350 pp. 

$15.95 ($19.95 postpaid) from Nolo 
Press, 950 Parker Street, Berkeley, CA 

94710; 800/992-6656 or 510/549-1976 
(or Whole Earth Access) 

and closer to the floor. Jokingly, the facilita- 
tor mentioned this fact to the group. She 
said, “I seem to be sinking into the floor.” 
Immediately, twelve women jumped out of 
their chairs and began scurrying around the 
room — some ran into the hallway in 
search of a replacement chair; others 
dashed to the facilitator to help her; and 
others offered their chairs. At that point, 
the facilitator asked everyone to stop and 
take a look at what she was doing. The 
defective chair had just provided a good 
lesson in co-dependent behavior. 

Typical of co-dependents, these women 
had made several assumptions. They had 
not listened to the facilitator’s actual 
words; they had decided what the facilita- 
tor really wanted: a chair. Even those who 
heard what she said jumped ahead and 
made an assumption about what was good 
for her. Being good co-dependents, they of 
course knew what the facilitator needed 
before she did. In the same fashion, these 
women leaped into action doing what they 
supposed would please the facilitator (co- 

a 

Addictive | 
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The Addictive Organization 
Anne Wilson Schaef and Diane Fassel, 

1990; 232 pp. 

$8 ($10.75 postpaid) from HarperCollins 

Publishers/Direct Mail, P. O. Box 588, 

Dunmore, PA 18512; 800/331-3761 
(or Whole Earth Access) 

dependents like to be liked; they search for 
ways to please). Throughout all of this ac- 
tivity, the needs of the facilitator became 
irrelevant; in fact, no one even thought to 
inquire whether she wanted a chair or was 
uncomfortable. Under the guise of being 
“nice,” “unselfish,” and “considerate of 
others” they had made the person they 
intended to serve invisible. 

Dancing in the Dragon’s Jaw 

This report is based on a survey of past 
and current employees who worked for 
Idaho, Montana, and Wyoming public- 
interest groups from 1980 to 1987. It 
analyzes job-satisfaction issues and pro- 
poses changes to make public-interest 
jobs more satisfactory. While the study 
was limited to the northern Rockies, the 
findings are applicable to public-interest. 
groups anywhere. 

e 

“The public interest sector is the cutting 
edge. I’m happy that I’ve had the opportu- 
nity to work as staff within the public sec- 
tor. | love what I’m doing, who | work for 
and what | stand for, but | always feel like 
I’m dancing in the dragon’s jaw.” 
—a Northern Rockies 

public interest worker 

® 

Peggy wakes up most mornings excited 
about the day ahead of her, thinking about 
her job as an organizer for a low-income 
organization. Having once been a welfare 
mother, she has first-hand knowledge of 
the issues and people she works for. After 
feeling trapped for years, Peggy feels alive 
and proud that she is fighting to make 
things better. 

Peggy has grown in the last three years she 
has had this job. She has been given the 
freedom to hone her innate organizing 
skills and learn new skills in lobbying, 
fundraising, and public relations. Her co- 
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Dancing in the Dragon’s Jaw 
Claudia Kuric and Kathy A. van Hook, 

1989; 45 pp. 

$10 ($11.50 postpaid) from Northern 
Rockies Action Group, 9 Placer, Helena, 

MT 59601 

workers are her support group, encour- 
aging her and challenging her to grow. 

Even though Peggy loves her job, lately 
she’s been thinking she needs to quit. Her 
car broke down again and her eldest son 
needs glasses. Whenever she works over- 
time, usually one or two evenings a week, 
it costs her money because she has to pay 
for extra childcare. Peggy can’t make ends 
meet on $220 a week. Although she hates 
the thought of it, Peggy is going to apply 
for a truck driving job with a local deliv- 
ery service where she can make twice 
as much money. 
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The gift of light. 

Seva volunteers 

work to prevent 

and cure blind- 

ness in Asia. A 

cataract opera- 

tion in a mobile 

eye camp takes 

about ten min- 

utes and costs 

about as much 

as a movie 

ticket. 

The Eyes Have It 
BY WAVY GRAVY 

TWAS RECENTLY BROUGHT 

to my attention that a mainstream 

medical journal ran an article 

suggesting that service to human- 

ity could be good for your health. 

Fancy that! 

I can just imagine dozens of doctors at this 

very moment uttering phrases like, “You're 

looking a little peaked, Mr. Brown. Walk 

three old ladies across the street and call 

me in the morning.” 

... and it works! 

This is not exactly earthshaking news for 

yours truly. Twenty years ago I battled my 

way out of severe postsurgical depression 

by serving as a clown at the local children’s 

hospital. After several months of clowning 

for kids I began to experience a positive _ 

high well beyond anything I had ever 

achieved from a pharmaceutical cabinet. 

This effect was further enhanced by my in- 

volvement in organizing musical benefits 

for various causes. I was extremely effec- 

tive at this endeavor because a.) I knew a 

whole lot of musicians and b.) they seemed 

to trust me. Personally I had a major prob- 

lem with the dispersal of funds after the 

gig. | seldom knew if the money I had labo- 

riously helped to raise reached its intended 

If you could cross Gandhi and 

Groucho, Gravy is what you'd get. 

Wavy Gravy has covered the per- 

sona of Hugh Romney indefatigably 

ever since B. B. King put the name 

on him, years ago. The name and 

the person have transformed over 

the years into a weird kind of 

American hero, a master of humor 

yoga, veteran political clown and 

servant of the afflicted — one of 

the people most qualified to help 

all of us deal with the late twenti- 

eth century. Listen to him. There’s 

something serious in the silliness. 

If you read our advance excerpts 

from Wavy Gravy’s laff-a-minute 

political autobiography a year ago 

(“What Makes Wavy Run,” WER 

#70), you know why he’s the only 

person I could in good conscience 

elect to the Presidency of the 

Whole Wide World. If you want to 

have a spiritual experience that 

makes you giggle and gives you 

good ideas about what to do with 

your life to help others, go out and 

get a copy of his book, Something 

Good For a Change (reviewed by 

Ram Dass, p. 99), fresh-minted 

from St. Martin’s Press. 

—Howard Rheingold 
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destination or ended up in a black hole some- 
where. This was a real dilemma in my life. 

Then along came SEVA! Seva is a Sanskrit word 
meaning service. It is also the name of the foun- 
dation I helped to found some fourteen years ago 
with a lot of help from my friends... many of 
whom were with WHO (the World Health Orga- 
nization) and had worked as doctors and epide- 
miologists on the successful campaign for the 
eradication of smallpox in Southeast Asia. Others 
had roots in rock and roll and new-age spiritual 
communities. Every religion and most political 
and economic strata were well represented. Our 
common denominator was the desire to serve. 
Our first project was to work with the govern- 

Compassion In Action 

Compassion might be the most powerful 
tool and idea humans have at our dis- 
posal — a little bit goes a long way. 
Here are some people who speak for 
compassion as guilt-free high, a form 
of ecstasy that still feels good the next 
morning. The authors start with the sto- 
ries of their own quests to discover who 
they are and show how those inward 
journeys turned into decades of working. 
in the outer world on how to help others 
who are suffering. Compassion in Action 
is about the connections between those 
questions of identity and action, a how- 
to.guide to doing something about 
suffering today. 

This isn’t a theoretical spiritual book. 
Action is part of the title because when 
you acknowledge the existence of suffer- 
ing, you have to decide what to do. The 
authors show how bodhisattva’s vow — 
“sentient beings are numberless and | 
vow to save them” — can be both a 
way Of life and a state of mind. The 
bodhisattva and Jesus stories both con- 
vey the message that consciousness and 
conscience are connected, that helping 
other people is a high spiritual calling. 

Ram Dass writes of the personal awak- 
enings of his heart and his experiences 
in pursuit of compassion. Here’s Richard 
Alpert, the man who turned on to LSD 
at Harvard with Timothy Leary thirty 
years ago, who found his guru in India 
twenty years ago and became Ram 
Dass, who has been working with sick 
and dying people for the past decade. 
Who could have predicted that Richard 
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few friends. 

Albert would end up serving the sick 
and dying? 

Co-author Mirabai Bush offers her own 
realistic, hands-on recommendations for 
ways of stepping onto (or continuing on) 
the path of service. Both former chair- 
people of Seva Foundation, an organiza- 
tion devoted to combatting blindness in 
Nepal and elsewhere (see Wavy Gravy’s 
piece), the authors give us more than 
the “why” of service. They show us how 
to go about it, in various ways, illustrated 
with tales of how people they know cre- 
ated successful enterprises devoted to 
compassion. The authors also convey a 
compelling sense of how it feels to try 
to serve others in a conscious manner, 
For readers who want to learn more or 
become active practitioners of compas- 
sionate action, the book includes an ex- 
tensive, annotated bibliography of other 
books and resources, including access 
information about organizations that 
can use our help. 

Turn on, tune in, help your fellow 
sentient beings. —Howard Rheingold 

e 

Everyone in Seva would say that it is good 
that | didn’t take myself seriously, because 
we have a “thing” about that word. In fact, 
Wavy Gravy introduced a pair of Groucho 
‘Marx-like glasses to the board meetings. 
Anyone who uses the word serious is re- 
quired to stop and put on the funny glasses. 
This ritual serves, as Wavy pointed out, to 
keep us from taking ourselves too seri- 
ously, a real danger in service organizations 
such as ours. As we deal with the horren- 
dous sufferings in the world, Wavy often 

ment of Nepal in a national program for the 
prevention and control of blindness. 

Why blindness? More than 20 million people in 
the world today are blind from conditions that 
are preventable or curable. A cataract operation 
in a mobile eye camp takes about ten minutes 
and costs about the price of a movie with a 

For the last fourteen years I have functioned as a 
FUNdraiser for Seva in the field of special events 
like Sing Out for Sight (with folksingers at Car- 
negie Hall) to The Third Eyeball (with The Band 
and the Grateful Dead, outside Toronto). 

This year we produced Blues Against Blindness, 

needs to remind us that “if you don’t have 
a sense of humor, it just isn’t funny.” 

As chairperson | visited our program in 
Nepal. There were a number of ongoing 
projects that required some board member 
involvement, and that year | was chosen to 
go. | had been thrown out of Harvard in 
1963, and now, twenty years later, the act 
of putting on a blue blazer and striped tie 
and representing an institution in the of- 
ficial world was bound to reawaken old 
habits. | would have to be Dr. Dass. 

In Nepal | found it necessary to visit a 
government official to bargain for some 
relaxation of bureaucratic red tape. In re- 
turn | was authorized to sweeten the pot 
somewhat. So we met: he with his entou- 
rage, me with mine. We had tea and made 
small talk prior to getting down to busi- 
ness. | was very uptight because | realized 
that | had to be an astute bargainer, and my 
tie, literally and symbolically, felt too tight. | 
was back into my old mode of twenty years 
ago, seeing the man as a bureaucratic ob- 
ject to be manipulated for my own ends. 
My counterpart, by contrast, was doing 
his best to understand a chairperson of an 
American foundation (and in his mind all 
American foundations were like wish-grant- 
ing trees or geese that lay golden eggs), 
who was called Ram Dass and was holding 
a mala (beads). 

Just before we were to begin the serious 
part of the meeting, | looked up in my ner- 
vous state and found him looking at me. 
Our eyes met and held. There, behind the 
government ministerial role, was another 
being, just like me. At that moment | felt 
great joy as his gaze released me from im- 
prisonment in my role as chairperson. We 
were two beings about to enter into a for- 



Peter Simon 

mal, stately, and highly ritualistic dance to- 
gether, or perhaps we were about to start 
a game of Monopoly, and Government Min- 
ister was the top hat piece; Chairperson 
was the thimble or iron. 

In that situation, my government friend, as 
a truly spiritual Easterner, was not caught 
in his role. And his seeing behind his role 
allowed me to stop being entrapped in my 
own. So often in subsequent years | have 
remembered that instant, and the memory 
of it awakens me again to the entrapment 
of the moment and helps me to dance free. 
And often now | find myself in the role of 
the “eyes,” inviting another being, in the 
midst of a seductive drama, to come out 
and play. 

Visiting Guatemala to work on our projects 
there taught me other valuable lessons 
about compassion. We were visiting the vil- 
lages where Seva’s goat and sheep projects 
were under way. These communities are 
composed mostly of women, young chil- 
dren, and a very few men. The women had 
watched their husbands, sons, and parents 
killed before their eyes. Later those who 
did not cross to Mexico returned to their 
villages, in which buildings had been ran- 

sacked and burned, animals killed, crops 
destroyed. There was nothing left, and 
still they held on. They reminded me of 
the tiny blue flowers one finds growing in 
rock crevices high above the tree line, 
seemingly out of the rock itself. They are 
buffeted by winds, nourished by so little, 
and still they hang on. 

Seva, in alliance with a Guatemalan NGO, 
had provided goats and sheep to give these 
women and their children, who were not 
really strong enough to replace the men 
at growing corn, their source of food and 
livelihood. And when we visited villages 
to which the animals had been given only a 
few short years before, we found that the 
project was working. The children were 
healthy from the goat milk, there was meat 
and a little money from the sale of baby 
goats and sheep. What we hadn’t expected, 
however, was that these bumptious animals, 
which the women and older children held 
on ropes to display to us, brought them 
more than physical survival. They brought 
laughter and joy. 

How different these villages were from the 
ones we visited the next day, villages that 
hadn’t yet begun a project, where there 
was still nothing . .. nothing. The people 
met with us and explained that they had no 
seed, no hoes, no water; all they had was 
their will to work if we would only loan 
them enough to get started. 

There were thirteen such villages, and, 
no matter how we tried to juggle the Seva 
funds, there would be enough to help only 
four of them in the next fiscal year. We ex- 
plained this to the Mayans. Our inability to 
help weighed heavily on us, because we 
could see how many of these people would 
die as a result. | don’t recall ever experi- 
encing so powerfully that link between 
funds raised at lectures and benefits and 
the preservation of life itself. 

Compassion 

as Clownmanship: 

Wavy Gravy, mas- 

ter of doing good 

by having fun. 
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Compassion in Action 
(Setting Out on the Path of Service) 

Ram Dass and Mirabai Bush, 1992; 299 pp. 

$11 ($12.50 postpaid); audiocassette 
version $16 ($17.50 postpaid) from 
Hanuman Foundation Tape Library, 524 

San Anselmo Avenue #203, San Anselmo, 

CA 94960; 800/248-1008. The book is also 

available from Whole Earth Access. 

The Mayans’ response to our offer was 
an interesting one. They said that the funds 
we could provide to the four villages they 
would divide among the thirteen. We 
weren't happy, because so little funding 
per village might not be sufficient to assure 
life for everyone, and we told them that. 
Their reply remains with me now. “From 
our holy book, the Popul Vuh, we have 
learned that when you are walking along 
together and one person falls, you help that 
person up, and then everyone walks just a 
little bit slower.” Their words spoke of 
what a real sense of family is about. We 
went back to North America and raised 
the rest of the money. 
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which raised over sixty thousand dollars 
for our projects in Nepal and India. We 
are building an eye hospital in Lumbini 
near Buddha’s birthplace, and helping to 
plan The Aravind Eye Institute, which 
will train and inspire blindness-preven- 
tion workers from around the world. 

All this requires piles of green energy. 
Photos of dead presidents. Cash . 
checks . .. money orders, credit cards, 

foodstamps, fillings, or good vibes. 
Send to: 

Seva Foundation 

8 North San Pedro Road 

San Rafael, CA 94903 

I know exactly where it goes, too! 
The eyes have it. @ 

The Path of Compassion 

Many of the first Zen teachers in 
America taught not only Buddhism, but 
disengagement from activist politics. 
(Many Japanese monasteries historically 
enjoyed the sponsorship of emperors.) 
But in the last ten years, American stu- 
dents have become less imitative and 
are finding their own voices. This anthol- 
ogy includes contributions from the Dalai 
Lama, Jack Kornfield, Thich Nhat Hanh, 

Joanna Macy, Robert Aitkin, a woman 
who was raped after a sesshin, and a 
British monk who ran for Parliament. 
Contributors argue that there is nothing 
inherently Buddhist about social pas- 
sivity. It introduced me to traditional 
Buddhists, especially in the Theravadan 
traditions of Sri Lanka and Burma, who 
integrate religion and politics much as 
Gandhi did. —Katy Butler 

e 

Although Mahayana Buddhism has a grand 
vision of universal salvation, the actual 
achievement of Buddhism has been the 
development of practical systems of medi- 
tation toward the end of liberating a few 
dedicated individuals from psychological 
hangups and cultural conditionings. Institu- 
tional Buddhism has been conspicuously 
ready to accept or ignore the inequalities 
and tyrannies of whatever political system 
it found itself under. This can be death to 
Buddhism, because it is death to any mean- 
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This 20-year-old cataract patient can look forward to a lifetime of normal 

vision, thanks to her intraocular lens implants. 

ingful function of compassion. Wisdom 
without compassion feels no pain. 

No one today can afford to be innocent, or 
to indulge themselves in ignorance of the 
nature of contemporary governments, poli- 
tics, and social orders. The national polities 
of the modern world are “states” which 
maintain their existence by deliberately fos- 
tered craving and fear: monstrous protec- 
tion rackets. The “free world” has become 
economically dependent on a fantastic sys- 
tem of stimulation of greed which cannot 
be fulfilled, sexual desire which cannot be 
satiated, and hatred which has no outlet 
except against oneself, the persons one is 
supposed to love, or the revolutionary as- 
pirations of pitiful, poverty-stricken mar- 
ginal societies. The conditions of the Cold 
War have turned most modern societies 
— both Soviet and capitalist — into vicious 
distorters of true human potential. They try 
to create populations of preta — hungry 
ghosts, with giant appetites and throats no 
bigger than needles. The soil, the forests, 
and all animal life are being consumed by 
these cancerous collectivities; the air and 
water of the planet is being fouled by them. 

There is nothing in human nature or the 
requirements of human social organization 
which intrinsically requires that a society be 
contradictory, repressive, and productive 
of violent and frustrated personalities. Find- 
ings in anthropology and psychology make 
this more and more evident. One can 

prove it for oneself by taking a good look 
at Original Nature through meditation. 
Once a person has this much faith and in- 
sight, one will be led to a deep concern 
with the need for radical social change 
through a variety of nonviolent means. 

The joyous and voluntary poverty of Bud- 
dhism becomes a positive force. The tradi- 
tional harmlessness and avoidance of taking 
life in any form has nation-shaking implica- 
tions. The practice of meditation, for which 
one needs only “the ground beneath one’s 
feet,” wipes out mountains of junk being 
pumped into the mind by the mass media 
and supermarket universities. 

The Path of Compassion 
(Writings on Socially Engaged Buddhism) 

Fred Eppsteiner, Editor. 1988; 220 pp. 

$14 ($17 postpaid) from Parallax Press, 

P. O. Box 7355, Berkeley, CA 94707; 

510/525-0101 (or Whole Earth Access) 

Dr. Marty Spencer 



Something Good for a Change 

In Something Good for a Change, Wavy 
Gravy gives us a genuine taste of the 
mind and heart of hibpiedom. A trained 
actor, he makes all of life a tragicomic 
improvisational theater in a way that is 
truly fun, and spiritually liberating as 
well. The book is full of sweet gossip, 
the kind that Buddha wouldn’t mind 
having around the well. 

Working with Wavy for thirteen years in 
the Seva Foundation, | have come to 
deeply appreciate and honor the way he 
melds spiritual perspective with real car- 
ing for people. He's here and there at 
the same time. Not bad for a guy who is 
continually in pain from a bad back. 

Kids love Gravy. And so do I. 
—Ram Dass 

; 

Here are some tips for producing your 
own benefit: 

Try to get a direct line to the artist. Man- 
agers and agents are often engaged by the 
artists as a buffer between them and the 
countless requests they get to do benefits. 
Don’t be discouraged if they don’t return 
your calls. | remember being particularly 
bummed when some manager didn’t call 
me back. Bill Graham popped it in per- 
spective: “You got to remember, Wavy, 
ten percent of nothin’ is nothin’ .” So don’t 
get paranoid, just keep chippin’ away at it. 
All they can do is say no. And it only takes 
a couple of yeses to build your show. 

Make sure that all your yeses can attract 
an audience. It may come as a shock to hear 
that most benefits lose money. This can be 
avoided by checking to see if your acts are 
a draw before you accept their generous 
offer to perform. Many groups are desper- 
ate for any kind of exposure and some- 
times this is a wonderful opportunity for 
everyone concerned. If your organization 
can sell a lot of tickets to its own member- 
ship, you can focus on the aesthetic rather 
than the commercial aspects of the show. 

If your show does well, you have the po- 
tential to make it an annual event. These 
become easier to sell tickets to with each 
successful year. If your show is well pro- 
duced, word gets around. 

Always procure a good sound system and 
a skilled technician to run it. You can skimp 
a little on other production values, like 
venue and lighting, but if the show sounds 
bad everybody loses — the audience, the 
artist, and you. If you are a bona fide non- 
profit charity, many sound companies will 
give you a discount. 

Never put money down on a date before 
you line up your talent. Most auditoriums 
will hold several dates for a limited time. 
You'll be surprised how the choice of more 
than one date makes the mix-and-match of 
putting a show together that much easier. 
Once you have all the talent in tow, allow 
at least six to eight weeks to promote 
your show. ... 

If your event is a genuine benefit you are 
entitled to free listings in the newspapers, 
and on radio and television stations. It is a 
must to send your press releases to the 
public service director or datebook listings 
person within their necessary lead time. 
Then — and this is very important — you 
must call back and make sure your release 
has been received, and (if possible) that it is 
being implemented. The media is constantly 
assailed with entertainment notices, many 
of which slip through the cracks. It is often 
a given to have a certain amount of pay ad- 
vertising in the popular press. Try to find 
the best timetable for your ads, and see if 
there is any possibility of a feature article 
prior-to the event. 

It is a good idea to check with the artists 
and their management for their availability 
to do a phone or in-person interview be- 
fore the performance. We really lucked 
out in Canada because our artists were so 
committed to the success of the concert, 
we were able to pull off the press confer- 
ence. This was slapped together exquisitely 
by Dick Flohill and was held at Toronto’s 
Bamboo Club during an afternoon when 
the club was inactive. Bob and Jerry flew in 
from Buffalo where they happened to be 
performing that weekend. Such windows of 
opportunity are rare and must be pounced 
upon with great vigor. Danny Rifkin was 
key in all Dead-related doings, and was 
invaluable to me in dealing with ticket 
sales and the heavies at Kingswood. 

It is a very warm feeling to sell out your 
show in advance and not have to rely on 
the crap-shoot of a walk-up attendance. 
We worked very hard for our sellout. The 
folks at Seva Canada had me doing an inter- 
view every four hours during the final two 
weeks before the show. The best advertis- 
ing in the world is word of mouth. Its ben- 
efits, however, don’t generally kick in until 
you have achieved a certain quantum mass, 
and that only comes about after a lot of 
work, from the organization of an opening 
press conference to each flyer handed out 
on the street. The rule of thumb is ten 
flyers equal one attendee. 

Don’t feel you have to start out with a 
mega-event like the Third Eyeball. Start 
small and do it in your own community. 

Something Good for a Change 
(Random Notes on Peace Thru Living) 

Wavy Gravy, 1992; 243 pp. 

$18.95 ($21.95 postpaid) from 

Seva Foundation, 8 N. San Pedro Road, 

San Rafael, CA 94903; 800/223-SEVA 
(or Whole Earth Access) 

Beware of fast talkers who want to get 
you Bob Dylan and the Rolling Stones on 
world satellite TV. Don’t feel it’s the end 
of the world if you don’t make money 
every time. 

My first big Seva event was at Carnegie 
Hall in New York City. “Sing Out for Sight” 
featured lots of old folkies: Odetta, Tom 
Paxton, Bob Gibson, Peter Yarrow, Happy 
Traum, Peter Rowan, the Josh White Sing- 
ers. We had an extremely successful press 
conference at the United Nations, a fabu- 
lous performance, and lost about three 
thousand dollars at the box office. 

Why did | lose money on such a great 
show? Well, since you asked, Carnegie 
Hall is not cheap and | booked the show 
on the eve of Yom Kippur, when many of 
my potential audience were off knoshing 
at their parents’. | have since done several 
successful incarnations of the “Sing Out 
for Sight” format. To assure success, in 
addition to the usual assemblage of folk 
acts | get a couple of red-hot rockers 
to unplug and play acoustic. We've had 
Jerry and Bobby, Jorma Kaukonen, Rick 
Danko, Crosby, Stills, and Nash, Paul 
Simon, Dr. John, Bonnie Raitt, and Stevie 
Ray Vaughn, to name a few. We sold out 
nearly every show. 

So that’s it. To review, here are the two 

secrets of success: 

|. Never count your money till it’s spent. 

2. Never, ever book a show on Yom 

Kippur. 

Now you're in the benefit business. 
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The Amnesty International Handbook 

Published on Amnesty International's 
30th anniversary, this is a succinct do-it- 
yourself manual that takes us step by 
step through the process of writing polite 
letters on behalf of prisoners of con- 
science worldwide. The Handbook notes 
that this simple act has made the differ- 
ence between prison and freedom in 
over 38,000 cases since 1961. 

| especially appreciated the caustic use 
of cartoons to preface each segment of 
hope and horror. It takes real courage 
to employ humor as a light against the 
darkness of torture and degrading treat- 
ment of fellow human beings. It’s so 
heavy it’s light. —Wavy Gravy 

e 

Torture, as defined by the 1949 Geneva 
Convention, is “the deliberate, systematic 
or wanton infliction of physical and mental 
suffering by one or more persons acting 
alone or on the orders of an authority, 
to force another person to yield informa- 
tion, to make a confession, or for any other 
reason which is an outrage to personal 
dignity.” 

To most people, torture is a repugnant and 
unspeakable practice. Yet during the 1980s, 
torture and ill-treatment of prisoners was 
reported from over 90 countries — more 
than half the countries of the world. These 
torturing nations cover all five continents 
and include liberal democracies as well 
as totalitarian regimes. 

@ 

In some countries children have been 
taken from “subversive” parents and illegal- 
ly adopted. There may be as many as 400 
children missing in Argentina today as the 
result of a deliberate policy of forced adop- 
tion practiced during the late 1970s. Chil- 
dren of parents who “disappeared” at the 
hands of the security forces were either 
taken by families connected with those 
forces or sent to orphanages. Sra. Estela 
Carlotto was a founding member of the 
Grandmothers of Plaza de Mayo, a human 
rights group formed to trace the where- 
abouts of these “disappeared” children. 
Her own daughter, Laura, was a victim 
of Argentina’s “dirty war.” Pregnant when 
abducted on November 26, 1977, Laura is 
known to have given birth to a boy on June 
25 or 26, 1978. Sra. Carlotto had the dead 
body of her daughter returned to her two 
months later, but never received any news 
of what had happened to her grandson. 
As she says: 

“Someone has him. Someone is 
bringing him up. Someone took him 
from my daughter five hours after 
he was born.” 

Many children have “disappeared” together 

with their families, or even with an entire 
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community. In August 
1983, 8,000 members of 
the Kurdish Barzani com- 

munity were seized in 
Iraq. Among them were 
315 children between 8 
and |7 years of age at the 
time of their arrest. Their 
fate and whereabouts 

remain unknown. 

If there is no local Am- 
nesty group in your area, 
you may wish to start 
one. The regional office 
will send you a packet of 
information on Amnesty’s policies, struc- 
ture, and group responsibilities. Tips on 
how to organize meetings, raise funds for 
your group and work with other Al groups, 
in addition to campaign strategy and letter 
writing, are also included. 

e 

Individual Members 
There are many ways for people to become 
involved with Amnesty’s work. Members 
actively contribute to the movement by 
paying dues ($25 a year for regular mem- 
bership; $15 a year for students, senior citi- 
zens, and low income citizens) and writing 
letters. They can join Freedom Writers, 
the Urgent Action Network, or respond 
to appeals reported in Amnesty Action, a 
bimonthly newspaper which keeps them 
informed with news about Amnesty Inter- 
national and human rights worldwide. 
Amnesty Action allows members to parti- 
cipate in campaigns, anti-death penalty 
work, and individual prisoner cases. 

The Better World Investment Guide 

In Shopping for a Better World (Ecolog 
p. 109) The Council On Economic Prior- 
ities advises consumers who desire to 
buy the products of companies that ad- 
here to certain ethical principles. They're 
at it-again with this investment guide. 
Companies are rated for policies on 
charity, advancement of women and 
minorities, military and nuclear contracts, 
animal testing, community outreach, en- 
vironment, PACS, family benefits, and 
disclosure of information. The rating 
methods and other matters are dis- 
cussed in detail. It's not perfect, but 
you can get a good idea of whose 
hat is what color. —J, Baldwin 

® 

Apple is apparently the first Fortune 500 
company to provide employees a choice of 
giving at the company to nonprofit organi- 
zations outside of the United Way umbrella, 
according to Nonprofit Times. These include 
many local environmental and healthcare 
groups. 

“t can't remember whether I was writing a subversive novel or 
reading a subversive novel. ~ David Haldane 

€ A MESTY 

INTERNATIONAL 
HANDBOOK 

The Amnesty International 
Handbook 
Amnesty International, 1991; 145 pp. 

$9.95 ($11.95 postpaid) from 
Hunter House, 2200 Central Avenue 

#202, Alameda, CA 94501; 510/865-5282 

The Better World 
Investment Guide 
Myra Alperson, Alice Tepper Marlin, 

Jonathan Schorsch, and Rosalyn Will, 

1991; 528 pp. 

$19.95 ($22.95 postpaid) from The 
Council on Economic Priorities, 30 Irving 

Place, New York, NY 10003; 800/822-6435 

e 

‘Th 1989, Black Enterprise magazine included 
Philip Morris among “The 50 Best Places 
for Blacks to Work.” Its assessment of the 
company, which highlights Philip Morris’s 
achievements in hiring and minority pur- 
chasing, makes no judgment of product or 
of the impact of the tobacco industry on 
the black community. Studies by both the 



Investing From the Heart 

When the concept of socially responsible 
investing — in which investors put their 
money where it is at worst acting harm- 
lessly and at best doing some social 
good — first became a noticeable phe- 
nomenon a few years ago, the Wall 
Street good-old-boy network put out the 
wisdom that SRI offered less return on 
the dollar than standard, go-for-the- 
jugular investments. 

Authors Brill and Reder argue that SRI 
has grown to the point ($625 billion last 
year) where it offers returns no worse 
than standard investing, and in many 
cases much better. The explanation 
is both simple and encouraging to do- 
gooders: socially responsible companies 
tend to be better-run, to employ hap- 
pier, better-motivated and more produc- 
tive workers, to have closer ties to their 
communities, and to come closer than 
other companies to embodying the ideal 
of virtuous capitalist enterprise. These 
companies also are far less likely to be 
vulnerable.to employee (harassment, 
occupational health and safety) or gov- 
ernment (pollution) suits, so their profits 
are not as likely to be drained by waste- 
ful litigation. 

This book shows ordinary folk that they 
too can and should play the SRI game, 
for their own good as well as society's 
— and it provides a course in the game 
itself, The authors outline entry-level op- 
tions, from socially responsible credit 
cards to few-dollars-a-month mutual 
funds; describe social issues investors 

Department of Health and Human Services 
and the American Lung Association with 
the National Cancer Institute have deter- 
mined that black men and women smoke 
at a higher rate than do white men and 
women, and that in the last 30 years the 
lung cancer rate has increased four times 
faster among blacks than among whites. 
(Some blacks who welcome Philip Morris’s 
financial support note that blacks are able 
to make their own decisions regarding 
tobacco use, and criticize Philip Morris’s 
critics for taking issue with the company’s 
actions within minority communities.) 
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may want to use ds screening criteria; 
offer a “money management primer’ to 
help the beginner construct an overall 
strategy; and describe the various kinds 

of investments. Worksheets for deter- 
mining net worth, defining goals, tracking 
investments, etc. are also included. Ap- 

pendices list companies by social cat- 
egory, refer to “socially responsible stock 
indexes,” describe “high-social-impact 
investing,” refer the reader to other re- 

sources, and compile an SRI glossary. 

Investing From the Heart leaves us in 
the embarrassing position of no longer 
being able to say we don't know how 
to put our money to good use. 
—Phil Catalfo 

e 

Conventional investors mainly read num- 
bers. Numbers are essentially cut and dried; 
the issues that socially conscious investors 
consider with the numbers are not. Your 
broker should be able to provide you with 
all the information you request to help you 
with the financial aspects of your invest- 
ment decisions. However, not all ethical 
decisions are that obvious, even after you 
have gathered all the available details. . . . 

A fictitious example: Amalgamated Auto- 
mobile has an excellent record of hiring 
minorities (yay!). On the other hand, it has 
no female executives (boo!). It makes one 
of the highest-quality automobiles on the 
road, its cars giving consumers great value 
for their money and superb fuel economy 
(yay!). None of its models are equipped 
with airbags (boo!). 

Philip Morris has found itself in hot water 
for more than tobacco marketing. In 1989, 
an expensive ad campaign for Miller Beer 
targeted at college-age students backfired 
when it used blatantly sexist and insulting 
humor to plug the product. Students at a 
number of universities, including Wisconsin 
and lowa, staged protests against Miller, 
and the Wisconsin University student 
newspaper called for a boycott. In 1990, 
groups supporting equal rights for homo- 
sexuals launched a boycott against Miller to 
protest its political contributions to Sena- 
tor Jesse Helms, an opponent of gay rights. 
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Investing From the Heart 
(The Guide to Socially Responsible 

Investments and Money Management) 

Jack A. Brill and Alan Reder, 1992; 414 pp. 

$20 ($23 postpaid) from Random House/ 
Order Dept., 400 Hahn Road, Westminster, 

MD 21157; 800/733-3000 
(or Whole Earth Access) 

Of course, not all socially conscious invest- 
ment decisions are this complex. You may 
find some that are completely straightfor- 
ward as far as your values are concerned. 
The key issue here is priorities. Do not 
compromise on those issues of greatest 
importance to you, but remember that 
a little bending is required in almost 
all aspects of life. 

® 

PETA estimates that fourteen million ani- 
mals die each year to test personal care and 
household products. The most common 
tests include the Draize eye irritancy test, 
in which caustic substances are dropped 
into the eyes of unanesthetized rabbits; 
lethal dose tests such as the LD50 test, in 
which animals are force-fed toxic substances 
until 50 percent of the subjects die; and in- 
halation and dermal toxicity tests, in which 
animals are forced to inhale toxic sub- 
stances or absorb them through their skin. 

It should be noted that major companies 
such as Avon, Benetton, and Revlon ceased 
animal testing altogether after being pres- 
sured by consumers and shareholders in 
1988. The Estee Lauder Companies and 
Clarins of Paris were among those banning 
animal tests forever in 1990, The Council 
on Economic Priorities cites $. C. Johnson 
and Colgate-Palmolive as companies still 
animal testing that have taken great strides 
in reducing such tests and/or actively seek- 
ing alternatives to live testing. . . . 

At the opposite end of the spectrum are 
companies that have resisted all pressure 
to reconsider their dependence on animal 
testing. The most notorious of these seems 
to be Gillette, frequent target of PETA- 

organized demonstrations in 1990. PETA 
literature is quick to point out that PETA’s 
companion demonstrators included envi- 
ronmentalists protesting the company’s 
pollution record and antiapartheid activists 
angered by the company’s continuing hold- 
ings in South Africa. 
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Photographs by Geeta Dardick 

BY GEETA 

DARDICK 

. my ardor for him. 

ofan Adecs 3 inliis 
~ 

N 1963 I FELL IN LOVE WITH SAM DARDICK, A MAN WHO HAPPENED TO HAVE A DISABILITY. 

After I announced my engagement to Sam, some narrow-minded “friends” tried to convince me that 

I shouldn’t choose a wheelchair user for a husband, but l ignored their negative comments. To me, 

Sam Dardick was a charming and sexy guy, and the fact that he’d had polio as a kid didn’t dampen 

Still, during the early years of our marriage, when we lived in St. Louis, Missouri, Sam’s wheelchair 

proved a problem for both of us. We'd try to rent an apartment, and find that 100 percent of them had stairs; we'd 

go to the movies: stairs again. We'd plan to take the bus. . . more stairs. It soon became obvious that architects, 

builders, and designers did not take Sam’s and my needs into consideration (ironic, as Sam was a graduate 

of Washington University School of Architecture). 

The author with her husband, 

Sam Dardick. 

Citizens elect representatives who 

make laws that reflect the will 

and needs of the citizens. That's 

how democracy is supposed to 

work. But knowing how to use the 

law and how to make sure it is 

enforced has a lot more to do 

with the way people really live. 

That was one clear lesson from 

the Civil Rights movement. 

Geeta Dardick, a longtime WER 

reader and contributor from the 

Sierra Nevada foothills, sent us 

this piece. Right-of-access is a civil 

right; Dardick shows us why and 

tells how to help fight for it. 

—Howard Rheingold 
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I felt extremely annoyed every time 
we encountered an architectural bar- 

rier, but I had no way to vent my 
anger. There weren't any disability 
laws in Missouri at that time. All I 
could do was stuff my feelings about 
the lack of wheelchair access and 
move on with my life. 

By 1969 we had three children, and 
a townhouse with an elevator in it. 

_ We were quite active in the Black 
Civil Rights movement, and gave 
wild, integrated parties, where I'd 
stand under the elevator and let it 
come down on my head, much to the 
shock of the guests who didn’t realize 
the elevator had a sensor in it. We 
never considered joining a Disability 
Rights movement, because nothing 
like that existed. 

In 1970, we gave up our urban life- 

style. We drove from Spain to India 
ina VW bus, and stayed there for 

two years. When we returned to the 
US, we bought land on the San Juan 

Ridge in Nevada County, California, 

and became back-to-the-land farm- 
ers. Now I worried about the simple 
things in life, like keeping the wood- 
stove burning so the cabin would be 
warm enough for the whole-wheat 
bread to rise. Access seemed irrel- 
evant, as we rarely left our land. 

) Y FEELINGS ABOUT AC- 
| cessibility issues remained 
4 dormant for many years; 
i then one sunny day, in the - 

spring of 1984, like Rip Van Winkle, I 
woke up. Sam and I were celebrating 
his birthday by lunching together at 
the Posh Nosh Restaurant in Nevada 
City. After we paid for our beers and 
pastrami-on-rye sandwiches,Sam 
suddenly felt an urgent call of nature. 

He wheeled his wheelchair over to 

the bathroom and discovered that the 

door was two feet wide. His wheel- 

chair measured two and one-half feet 

wide. There was no way his chair 
was going to pass through that door. 

Sam wheeled back to our table, locat- 

ed about 20 feet from the bathroom 
door. Without telling me what he 
intended to do, Sam jumped out of 
his wheelchair, and dropped himself 
onto the floor of the restaurant. And 
then he started crawling rapidly 
toward the bathroom door. 

Paraplegics like Sam can use their 
arms, but not their legs. Sam’s crawl 

was a two-handed movement in 
which he dragged himself across the 
room, like a caterpillar. I sat there 
watching him in disbelief. Here was 
the man who was my lover, my hus- 



A demonstration in San 

Francisco. The disabled ac- 
tivists have arrived at City 
Hall, only to be stopped by 
a typical barrier — steps. 

band, the father of my three children, 

the president of the San Juan Ridge 
School Board, a guy with graduate 
degrees in architecture and city plan- 
ning, a guy who had been Deputy Di- 
rector of the St. Louis Model Cities 
program, a guy who was the fastest 
goat milker on the planet: here he 
was, being forced to crawl across the 

floor of the Posh Nosh Restaurant to 
use the bathroom. As I watched Sam 
crawling, I pledged that I was going 
to do something, to help make sure 
that neither my husband nor anyone 
else would be forced to crawl to a 
bathroom again. 

The following day I started making 

phone calls. I found out that Califor- 
nia already had laws requiring wheel- 
chair accessibility. I also found out 
that Sam and I could join a state-spon- 
sored program, called the Commu- 

nity Access Network (CAN), which 
would teach us the state’s access 
codes, and then send us back into 

Nevada County to enforce the codes. 

That summer, I trained as a CAN 

volunteer; from that moment on, I be- 

came an access cop, with my evil eye 
turned on the county’s innumerable 
inaccessible structures (my all-time 
favorite was the new supermarket 
constructed without any wheelchair- 
accessible checkout stands). Rather 
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than act alone, Sam and I networked 

with persons from all disability 
groups (deaf, blind, wheelchair, 

crutches) and formed a broad-based 

local access committee to raise com- 

munity awareness of the need for 
accessibility and to police new 
construction projects. 

During the next few years, Sam and 
I volunteered thousands of hours for 
disability causes throughout Califor- 
nia. We marched for access to public 
transportation in San Francisco, tes- 

tified for accessible apartments in 
Sacramento, busted inaccessible city- 

council meetings in Nevada City, and 

started an Independent Living Center 
called FREED in Grass Valley. Every 
victory was celebrated with gusto, 

but there was always one caveat. We 
realized that the state of California, 

with its progressive legislation pro- 
moting architectural accessibility, 
was more advanced on disability 
issues than most other states. Would 
the fight for accessibility have to be 
fought over and over again in every 
state in the nation? Wasn’t there 
ever going to be a national disability 
policy? 

E DIDN’T HAVE LONG 
to wait. Back in 1984, at 

about the same time that 
Sam was crawling to the 

bathroom at the Posh Nosh, Presi- 
dent Ronald Reagan directed the Na- 
tional Council on the Handicapped (a 
small group of Reagan appointees) to 
prepare a special report. This paper 

would present legislative recommen- 
dations for enhancing the productiv- 
ity and quality of life of Americans 
with disabilities. 

The council's report, submitted ‘to 
President Reagan in 1986, was en- 

titled Toward Independence, and it was 

much more hard-hitting than might 
have been expected. It recommended 
“enactment of a comprehensive law 
requiring equal opportunity for indi- 
viduals with disabilities, with broad 

coverage and setting clear, consistent, 

and enforceable standards prohibit- 
ing discrimination on the basis of 
handicap.” That bold recommenda- 
tion was the seed that resulted in the 
development of legislation for an 
Americans with Disabilities Act 

103 SAUSALITO, CA 94965 



(ADA), the first national civil-rights 

bill for people with disabilities. 

Passage of disability legislation re- 
quired the support of congressmen 
and senators throughout the country. 
In 1988, when the first version of the 

ADA was introduced into Congress, 
supporters of the bill felt that most 
elected officials were not truly aware 
of the need for comprehensive civil- 
rights coverage for disabled people. 
To raise awareness of the existing 
discrimination, congressman Major 

Owens appointed a task force to 
travel around the country and 
take testimony from people with 
disabilities. Owens asked Justin Dart, 

a wheelchair user with extensive 
experience in business and gov- 
ernment, to chair the task force. 

Throughout 1988 and 1989, Justin 
Dart conducted 63 public forums in 
50 states, the District of Columbia, 

Guam, and Puerto Rico, taking tes- 
timony from more than 7,000 individ- 
uals with disabilities, their families, 

advocates, and service providers. 

When the task force came to North- 

ern California, Sam and I drove the 

Judy Heumann, who runs the World 
Institute on Disability, cheers at a San 
Francisco rally for the right to have 
access to public transportation. 
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seven-hour round trip from Nevada 
County to Oakland to give our testi- 
mony. Sam spoke about facing job 
discrimination while a graduate 
student at UC Berkeley in 1959. 
(He had won a contest guaranteeing 
him a summer position with the city 
of Berkeley, but lost the job to an- 
other student. The reason: the city 
officials refused to hire a student 
who couldn’t walk.) 

I spoke about the discrimination I 
had experienced as the non-disabled 
partner of a wheelchair user. “When 
a restaurant, theater, store, or library 

has no access ramps,” I said, “it af- 

fects the entire family, not just the 
person with the disability.” 

The task force collected 5,000 specific 
examples of discrimination, which 

helped to prove the need for the pas- 
sage of the ADA. Then we all started 
lobbying every member of the Senate’ 
and House of Representatives, to 
make sure they voted for the ADA. © 

Opposition to the ADA, from busi- 
ness and transportation interests, 

forced disability leaders to wheel and 
deal. The right to universal health- 
insurance coverage was bartered 
away in order to receive support for 

the bill from some key legislators. 
After a great deal of behind-the- 
scenes negotiation, the ADA passed 
the House of Representatives 377-28 

and the Senate 91-6, with most im- 

portant segments still intact. 

Sam and I flew to Washington, DC, 

to watch President Bush sign the bill 
on July 26, 1990. Seated on the lawn 
of the White House amidst 2,000 

persons with disabilities (many of 
whom were weeping with joy), I 
felt privileged to witness such 
an historic event. 

When President Bush gave his 
speech, which was simultaneously 
interpreted into sign language, he 
compared the discrimination against 
disabled people to the Berlin Wall. 
“Today I am going to take a sledge- 
hammer to another wall,” he crowed. 

“Let the shameful wall of exclusion 
finally come tumbling down.” 

) HE ADAIS A VERY 
4 comprehensive piece 

of legislation. The regula- 
tions of the ADA (which 

went into effect on January 26, 1991) 
will eliminate many of the barriers 
faced by people with disabilities. 

All “public accommodations,” such 

as restaurants, hotels, medical offices, 

and retail stores, will need to be built 

with full accessibility. (Adding acces- 
sibility to a new structure increases 
the total cost by one percent or less.) 
Typical accessibility features include 
ramps, bathrooms with ample space 
for wheelchairs to turn around, and 

FOR MORE INFORMATION 
To receive more specific information about the contents of the ADA and how 

you can help implement this important law, contact the following organizations: 

Office on the 
Americans with 
Disabilities Act 
Civil Rights Division, 
United States Depart- 
ment of Justice 
P. O. Box 66118, Wash- 
ington, DC 20035-6118. 
202/514-0301 (voice); 
202/514-0381 (TDD). 

Community 
Action Network — 
California State Depart- 
ment of Rehabilitation: 
916/445-8638. 

President’s Committee 
for Employment of 
People With Disabilities 
111 20th Street NW, 
Washington, DC 20210. 
202/653-5044 (voice); 
202/653-5050 (TDD). 

Equal Employment Op- 
portunity Commission 
1801 L Street NW, 
Washington, DC 20507. 
800/669-EEOC (voice); 
800/800-3302 (TDD). 

Department of 
Transportation 
400 7th Street SW, 
Washington, DC 20590. 
202/366-9305 (voice); 
202/755-7687 (TDD). 

The Disability Rights 
Education and De- 
fense Fund (DREDF) 
2212 6th Street, 
Berkeley, CA 94710. 
800/466-4ADA (voice 
and TDD). 
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lightweight doors that are easy 
to open. 

Businesses that decide to remodel 

will have to make the remodeled 

area accessible, as well as the path 

of travel to the remodeled area. In 

existing buildings, inaccessible fea- 
tures must be eliminated if such 

changes are “readily achievable” 
without much difficulty or expense. 
An example would be placing a ramp 
over one or two steps leading into a 
store or office. 

Businesses must provide auxiliary 
aids to enable a person with a disabil- 
ity to use available materials and ser- 
vices. For example, any video presen- 

tations about products would need to 
be closed-captioned for the deaf, and 
brochures would need large print so 
that those with low vision could read 
them. Another example: providing 
special pens with large, spongy han- 
dles that are easy to hold: helpful for 
many people with arthritis. 

The ADA also makes major changes 
in employment criteria. Under the 
ADA, an employer cannot refuse to 
hire a qualified applicant with a dis- 
ability, just because of the person’s 

disability. However, an employer 
does not have to give preference to a 
qualified applicant with a disability 
over other applicants. 

Also, an employer must make 

“reasonable accommodations” for 
a person with a disability so they 
can perform their job. This might 
mean putting an amplifier on a tele- 
phone, lowering a desk, or establish- 

ing a flexible work schedule. And in 
new or remodeled facilities, all em- 

ployee areas including sales areas 
and service areas must be made fully 
accessible. However,.if the accommo- 

dations would impose an “undue 
hardship” (be too costly), they will 
not be required. 

There are many incentives written 
into the law to encourage businesses 
to comply with the ADA. Businesses 
can receive tax deductions of up to 
$15,000 for the removal of architec- 

tural barriers (for example, if it costs 

$12,000 to replace stairs with a ramp, 
the entire amount is tax-deductible). 

Businesses can receive tax credits 

equal to 50 percent of all costs of 
meeting the Americans with Disabili- 
ties Act, providing those costs are 
over $250 and under $10,250. If (for 

instance) you hired a sign-language 
interpreter as a consultant to be 
present for the signing of contracts 
with deaf buyers, or if you made a 
workstation accessible for an em- 
ployee who used a wheelchair, half 
of the cost could be deducted. 

Public services also come under the 
umbrella of the ADA. All new public 
buildings and all new buses and rail 
vehicles must be accessible. By 1993, 
telephone companies must provide 
telecommunications relay services 
for hearing-impaired and speech-im- 
paired individuals, 24 hours a day. 

F COURSE, PASSING A 
)\ law is only a first step to 

full equality. Implemen- 
= tation is the second step, 

and just as important. Congressman 

Steny Hoyer put it most succinctly 
when he said, “Passing ADA was in- 

credibly historic. Now every day we 
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When Sam 

Dardick isn't 

working on dis- 
ability issues, 
he likes to un- 

wind by playing 
wheelchair 

basketball. 

must fight to make sure that the 
words in the law, the words on the 

White House lawn, the words in the 

House and the words in the Senate 

become reality for 43 million Amer- 
icans with disabilities and millions 

more around the world who are look- 

ing to American leadership for the 
rights of the disabled.” 

Over the next ten years, the ADA will 

improve the lives of Americans with 
disabilities and their family members. 
Many businesses are already working 
to comply with the law, but others 
will try to ignore it. There will be 
thousands of civil suits as people 
with disabilities take public and pri- 
vate entities who break the law to 
‘court. As for the Posh Nosh Restau- 

rant: they still don’t have to have an 
accessible bathroom, as their building 
was built before any laws (California 
or federal) went into effect. That's 
why Sam and I never went there 
again. We try not to patronize places 
that don’t provide accessibility. Like 
who wants a pastrami-on-rye sand- 

wich, anyway? @ 
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Mood, Food, and Sunlight ay HANK ROBERTS 

Not all moods teach us something, and 
not all impulses lead us toward being 
happy. As a general rule, we do what 
we feel like, until we're satisfied. Some- 
times, the naturally-arrived-at result 
doesn't feel very good. 

Sometimes eating and sleeping when 
we want to leaves us fat and crabby; ups 
and downs in weight and mood seem to 
go together. Trying to ignore hunger to 
reduce weight may lead to yo-yo dieting. 
Combining self-improvement approaches 
that enhance one another can make 
success more likely. 

Satisfaction is, in part, a matter of 
brain chemistry. Chemical pathways in 
the brain, some of which we experience 
as moods, change when we start to ex- 
ercise, to plan meals, or to increase our 
exposure to bright light. The satisfied 
feeling from these approaches adds up. 

The body clock can be reset by bright 
light, enabling sound sleep. Seasonal de- 
pression is helped by bright lights; it also 
responds to artificial light that changes 
like dawn and sunset on a summer day, 
perceived partly before awakening. After 
20 years of research in Europe, medi- 
cines that affect serotonin levels are 
becoming: available in the US; these 
can directly change the body chemistry 
associated with mild moodiness, sea- 
sonal affective disorder (SAD), PMS, 
anorexia, and bulimia. 

The eating disorders that can be set 
off by dieting resemble the wobble that 
follows any shove in a dynamic system. 
We may soon see whether the conscious 
mind will do any better at controlling 
mood than body weight. Some of 
these tools may help. 

Tools 

Society for Light Treatment: P. O, Box 478, 
Wilsonville, OR 97070; 503/694-2404. 

Dawn Simulator: Medic-Light, Inc., Yacht 
Club Drive, Lake Hopatcong, NJ 07849; 
201/663-1214. 

National Organization for Seasonal Affective 
Disorder (NOSAD): P. O. Box 451, Vienna, 
VA 22180. Info packet $5; membership 
$25/year. ° 

Further Reading 

“What Good is Feeling Bad — The evolu- 
tionary benefits of psychic pain,” Randolph 
M. Nesse, The Sciences, Nov./Dec. 1991 

and Letters, Mar./Apr. 1992. 

“Fat is a psychological issue,” P. Her- 
man and J. Polivy, New Scientist, 16 Nov. 
1991, p. 41. 
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“A Change of Heart,” George Leonard, 
In Health, Dec./Jan. 1992. 

“Carbohydrates and Depression,” R. and 
J. Wurtman, Scientific American, Jan. 1989, 

p. 68; “Brain, Food,” Scientific American, 
Noy. 1991, p. 124. 

“Long Term Weight Loss,” Michael Wein- 
traub, Clinical Pharmacology and Therapeutics, 
May 1992, p. 51. 

“The Material Basis of Emotions,” 

Candace Pert, Whole Earth Review #59 

(Summer 1988), p. 106. 

“Clinical Experience with Serotonin 
Reuptake Inhibiting Antidepressants,” 
J. Mendels, Journal of Clinical Psychiatry, 
48:3 (Supp.), Mar. 1987. 

The Carbohydrate Addict’s Diet 
(The Lifelong Solution to Yo-Yo Dieting) 

Richard F. Heller and Rachael F. Heller, 

1991; 283 pp. : 

$19.95 ($21.95 postpaid) from Penguin 
USA/Cash Sales, 120 Woodbine Street, 

Bergenfield, Nj 07621; 800/253-6476 
(or Whole Earth Access) 

When carbohydrates are eaten less fre- 
quently, less insulin is produced. The body 
has a lowered tendency to store the ex- 
cess calories in its fat cells and is more 
capable of breaking down stored fat. In 
that way, the carbohydrate-insulin-sero- 
tonin connection functions more effec- 
tively for weight loss. We have found that 
the less often the carbohydrate addict 
consumes carbohydrate-containing foods, 
the more satisfying the foods are — and 
the greater the control of eating that is 
possible. In short, we found the over- 
weight-carbohydrate-addiction cycle 
can be broken. 

Our research has also revealed that 
when the carbohydrates are consumed 
during a limited period of time, it appears 
that the usual overproduction of insulin 
is decreased. 

e 

It is dangerous to allow a minor gain in 
weight to cause you to radically change 
your eating: stay with the program 
and work it. 

Give your body a chance to reach a bal- 
ance. Remember, this is a lifetime program, 
and therefore, there are inevitable ups 
and downs. 

Seasons may cause weight fluctuations, 
with gains in the fall and winter and losses 
in the spring and summer. The best ap- 
proach is to relax, give it time, stick to the 
guidelines, weigh yourself daily, record and 
average the weight, and enjoy yourself. 
—The Carbohydrate Addict’s Diet 

Seasons of the Mind 
Norman E. Rosenthal, 1990; 278 pp. 

$12.50 postpaid from NOSAD, 
P. O. Box 451, Vienna, VA 22180 

e : 

Many children with SAD do not understand 
what is wrong. Often they are not even 
aware that the change is internal, but blame 
it instead on the world around them, which 
they experience as having turned cruel and 
uncaring. Teachers have become exces- 
sively strict and parents unfairly demanding. 
Many adults similarly misperceive the source 
of their SAD symptoms and seek external 
explanations to account for the dramatic 
difference in the way they feel when they 
are depressed. 

I first started looking for children and ado- 
lescents with SAD because about one-third 
of our adult patients reported symptoms 
going back to these early years. 

@ 

The actual number of hours of light needed 
varies from person to person, at different 
latitudes, and at different times of the year. 
For example, in the early fall, as people be- 
gin to feel the winter syndrome setting in, 
it may be enough to use the lights for thirty 
minutes in the morning. As the days get 
shorter and darker, more light is generally 
required... . By late February and early 
March it is usually possible to decrease the 
length of time gradually until around mid- 
April, when it may be fine to stop using 
the lights altogether. 

e 

It has been my experience that criticism 
and derision frequently attend any sugges- 
tion that human emotions and behavior 
are influenced by our physical world. Such 
physical influences are often not regarded 
as plausible explanations for our actions, 
since we consider ourselves to be reason- 
able creatures. In the early years of our re- 
search on the seasons we experienced a 
great deal of derision over SAD and the 
postulated effect of light on human mood 
— until our studies were widely replicated 
by other research groups. 

e 

Ninety percent of Dr. Jamison’s group 
reported that very intense moods and feel- 
ings were either integral to, or necessary 
for, the development and execution of 
their work. 

Investigating the association between 
seasons, mood, and productivity, Dr. 
Jamison found a strong seasonal pattern of 
mood changes among artists and writers, 
with highest mood scores in the summer 
and lowest in the winter. Peak periods of 
productivity, while also seasonal, occurred 
in the spring and the fall. 
—Seasons of the Mind 



You Mean | Don’t Have 
to Feel This Way? 
(New Help for Depression, 

Anxiety, and Addiction) 

Colette Dowling, 1991; 314 pp. 

$19.95 postpaid from Macmillan 
Publishing Company, 100 Front Street, 

Riverside, NJ 08075; 800/257-5755 
(or Whole Earth Access) 

e 

At least one out of ten teenagers engages 
in dangerous eating practices — starvation 
diets, binging, the abuse of laxatives and 

diet pills. While such practices don’t always 
lead to full-fledged eating disorders, it can 
be said that with rare exceptions no one be- 
comes eating disordered who doesn’t start out 
with some extreme method of dieting. 

Antidepressants aren’t “happy pills.” They 

The Blob That Ate Oaxaca 

In this book of travel essays, Carlos 
Amantea (aka Lorenzo Milam) writes 
of driving his wheelchair down a Madras 
street crowded with buses, pedicabs, pe- 
destrians, cows, and cowflop. He meets 
The Whining American in Costa Rica, 
worries about Mexican mosquitos, and 
counts the dragons outside his car on 
a deserted road. Amantea writes with 
great wit, but there is another aspect 
to his writing, a brooding over aging, 
death, desire and the spiritual im- 
poverishment of America. 

The kaleidoscopic journey makes you 
want to leave your routine and vamoose. 
Unfortunately, this was Amantea’s last 
work, according to the author's note, 
which also says this is a novel. One con- 
cludes this book, whatever it is, wonder- 
ing whether Amantea/Milam is dead 
or alive, whether his travels were as 
fabulous as Gulliver's, and whether one’s 
leg has been pulled. —Mark O’Brien 

e 

Like colonial powers of all times and all 
persuasions, we savor exporting our de- 
sires, our dreams, our addictions, and our 
lusts. Too steamy for our own shores — 
we relegate our Sins to countries like Peru, 
the Dominican Republic, Colombia, Belize, 
Mexico, the Philippines — much as England 
a century ago would relegate its dope- 
heads and philanderers and pederasts to 
Nairobi, India, Egypt. That left England, as it 
does us, free to pretend the purity of the 

don’t produce the euphoric “high” of illicit 
drugs, and they’re not addictive. “A per- 
son taking an antidepressant who does not 
suffer from major depression will exper- 
ience no change in mood whatsoever,” Dr. 
Francis Mondimore writes in Depression: 
The Mood Disease. For the person who is 
depressed, however, the shift in mood that 

RELATIVE OCCURRENCE 
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Christian Home State. Castro knew this. 
He didn’t want to free Cuba from Fulgen- 
cio Batista as much as he wanted to free 
it from being the whorehouse and opium 
den for the United States. To this day, his 
memory is reviled in America because he 
wasn’t content to expropriate our oil re- 
fineries and banana plantations; no, he 
insisted, as well, on closing down the 
pleasure palaces, the way stations 
for gringo lusts and passions. 

No wonder we're still so miffed at him. 

Revolution-schmevolution. It’s our pent- 
up libido, and his fake puritanism, that 

bug us so. 

® 

“The problem with a volcano,” | tell Al, 

“is that it is all potential, no kinetic.” Like 
a fifty-year-old whore, it shows all the rav- 
ages of time and past profligacies, but very 
little in the way of contemporary Sturm und 
Drang. Such quiescence is boring. | start to 
yawn, but at that moment, the ground 
shakes — at first a little, and then more 
heavily. The green-and-yellow waters slosh 
about in the crater. | can see tiny waves 
lapping the edges as a huge jet of steam 
streams out of the ground on the far side, 
half-way down the crater. Out of the cor- 
ner of my eye | see the tourists scattering, 
running for their cars. | think it’s some 
joke, something put on by the Volcan Irazu 
Chamber of Commerce, perhaps, but then 
great clouds of debris start to fall down- 
wards, into the cone, mixing with uprushing 
jets of steam. There is a strange flashing at 

results when an antidepressant starts to 
work can be exhilarating. 

@ 

Depression is not something that has to be 
endured. When properly treated, it has an 
almost 90 percent chance of being relieved. 
—You Mean | Don't Have to Feel This Way? 

Seasonal fluctuations 
in mood are common 
among people in New 
York City (and in 
other northern areas) 
but are severest in pa- 

tients diagnosed with 
SAD. The data are 
from a study by 
Michael Terman of 
the New York State 
Psychiatric Institute. 
—Scientific American, 

Jan. 1989 (p. 72). 

the bottom of the crater. “Let’s get the hell 
out of here,” | yell at Al, but my chair has 
been jolted, and | find that it’s beginning to 
slip down towards the pit. | try to reverse 
the motion, but the wheels slip from my 
hands. As the earth rolls and tumbles, | 
try to reach Al. 

“Hold on,” he yells, “grab on to some- 
thing!” The air is filled with a loud shriek 
of escaping steam. Boulders roll down to- 
wards the center of the inferno. | can feel 
Al’s hands grabbing at the back of the chair, 
but it is too late. | am lurching forward, 
slipping down, slipping, irrevocable. Heat 
and fire surge up; | can smell the thick sul- 
phur, feel it burning my face as | begin 
downwards ... 

The Blob That Ate Oaxaca 
(And Other Travel Tales) 
Carlos A. Amantea, 1991; 457 pp. 

$12.95 ($14.95 postpaid) from Mho & 
Mho Works, P. O. Box 33135, San Diego, 

CA 92163 (or Whole Earth Access) 

107 27 GATE5 ROAD -—— SAUSALITO, CA 94965 



The Chumash... were the first California Indians to be seen by whites 

when Cabrillo landed there. ... [They] numbered 8,000 to 10,000* in 

pre-contact times but were extinct by 1910. 
—Guidebook: A Companion to California, James D. Hart (1978). 

IT DOESN'T 
CHIP OFF! 

Preserving Native 
Art and Culture in 

Southern California 

BY A. FIONA HERSHEY 

As Chris Columbus takes his knocks this year, 

one side effect is a kind of anglo rediscovery of. 

native American cultures. What more incongru- 

ous place to go for a status report than greater 

Los Angeles? 

Multitalented cover artist and author Allison 

Hershey is the art director for The Dreamer’s 

Guild, a Los Angeles-based computer software 

programming collective. She lives in the San 

Fernando Valley. —Richard Nilsen 
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“I thought the Indians in this area were wiped out a hundred years ago.” The 
statement came from.a man who had entered the Satwiwa Native American 
Cultural Center ahead of me. Sitting before us.in the converted living room| 
museum were Chumash healers Kote and A-lul’Koy Lotah, the hosts respon- 
sible that week for answering visitors’ questions. 

Kote looked down at himself and shrugged. “Well, I'm still here. My family’s 
still here.” 

I hadn’t intended to get involved 
with native American cultural con- 
cerns when I sought Kote’s advice 
that Sunday afternoon. I am an art- 
ist who specializes in depictions of 
images carved in stone. In my quest 

to find good reference material, I 
had found an out-of-print book 
which featured beautiful color 
photographs of Indian rock art. 

When I looked more closely, I was 

astounded to find that some of the 
sites were in my own California 
backyard —- northwestern Los An- 
geles County. I made some phone 
calls, which led me to the recently 
established Native American Cul- 

tural Center on National Park 

Service land near Thousand Oaks. 

When it was my turn to talk to 
Kote, I asked him about the rock 

art. He pointed to photos on the 
wall and said: yes, these picto- 
eraphs were in the hills surround- 
ing Los Angeles, and in Ventura, 

Riverside, and Orange Counties 

as well. Some were tantalizingly 

nearby; on occasion, they were still 

being created. I asked if I could see 
them. No, he said; these sites were 

private, sacred, vulnerable to van- 

dalism. How did he know I would 

not bring my friends there and dam- 
age them? Better I should go to 

* There were actually 35,000 to 40,000 Chumash at the time of first contact. 



Painted Cave near Santa Barbara, 

safely tucked behind iron bars, _ 

away from spray cans and chisels. 

I was abashed, but there was a 
metaphor in that moment. First I 
wondered “Why have I never heard 
of these rock paintings that sur- 
round my home town?” Then its 
echo; “Why were its creators con- 

sidered extinct?” 

LOS ANGELES has the largest, 

most diverse native American 
population in the United States. 
A surprising number of them are 
descendants of the original people 
living in the area. They never left; 
the cities have just grown up around 
them. Places like Humaliwu (Mali- 
bu), Sa’aqtik’oy (Saticoy), and Muwu 
(Point Mugu) still bear the names 
of the original villages. So why 
aren’t they recognized? 

The Spanish Missions did much 
to decimate populations, disperse 
families, and confuse tribal mem- 

bership. Later, the failure to ratify 

(Opposite page) A Chumash 

pictograph on the wall of a 

cave in Southern California. 

From Ancient Images ° 

on Stone, University 

of California 

Press, 1983. 

Chumash pictograph 

from a site badly 

damaged by gunfire. 

From The Rock 

Paintings of the 

Chumash, University of 

California Press, 1965. 

Both books 

are out of print. 

treaties signed by California natives 
denied them federal recognition. 
The only proof of their ancestry lay 
in poorly kept Mission historical 
documents. The people who re- 
mained outside of the Mission 
system were papered out of exist- 

ence, even when they continued to 

carry on their traditions. “Some of 
those people survived,” Chumash 
Satwiwa member Mati Wuaya said, 
“Some took off. Some were never 
documented. If you look at some of 
those Mission records, they docu- 
mented what they saw. How 
many did they leave out?” 

The traditional families kept a low 
profile to minimize the abuse di- 
rected at all native peoples. Many 
even left the culture and called 
themselves Hispanic. Eventually, 
American attitudes turned them, 

and all Indians, into living fossils. 

Kote Lotah complained, “With na- 
tive Americans it seems that people 
want to look at us in a particular 
time period. They don’t allow for 
the present time. . . . Like, if you 
don’t do it exactly the way it was 
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done 400 to 1,000 years ago, then 
it is not authentic.” 

There has been a struggle between 
the need to break the silence and 
the wish to protect their privacy. 
A-lul’Koy’s son Qun’tan revealed 
why most were continuing to keep 
a low profile: “It keeps people from 
invading on us. We like to have a 
certain space to do our ceremonies. 

To... just leave our stuff alone, 
our sites alone.” 

In the last fifty years, freeways were 
built, tracts of land were bought and 

sold, archaeologists reaped a rich 
harvest of artifacts in the South- 
land, while protests by a handful of 
individuals were brushed aside. By 
hastening to call the Chumash and 
Gabrielifios extinct, government of- 
ficials, developers, and other inter- 

ests could proceed with their own 
plans. If one small group of Indians 
made a stink by citing laws and cul- 
tural heritage, developers could al- 
ways seek permission from another 
small group that didn’t really care. 

To maintain their heritage and pre- 
vent further destruction of cultural 
resources, burial sites, and rock art, 

leaders in the local communities 
struggled to confirm their exist- 
ence. Charlie Cooke, Kote Lotah, 
and A-lul’Koy Lotah were among 
the Chumash activists who strug- 
gled thirty years ago to free their 
people from the tomb of history 
books. The tide turned at the close 
of the sixties. According to Kote: 

“The California Land Settlement 
Act [of 1969] said all California 
Indians were to be paid 47 cents 
an acre for all confiscated lands. 
A lot of Chumash people took that 
money. They didn’t realize that 
once they took that money, they 
were in fact paid off and they had 
no claims to the land, no say-so 
anymore. They had been ‘justly’ 
compensated. Some of us didn’t 
take that money. That left us in the 
position of being caretakers of the 
cultural resources. .. . But what this 
California Land Settlement Act did 
was swell the rolls of Chumash 
from 130 to over 8,000. This gave 
us a pool of information of people 
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to work with. We went knocking on 
people’s doors and said ‘OK, you’re 
Chumash. Let’s get involved.’ And 
they were hungry for it.” 

MOST PEOPLE wonder what tiny 
portion could be left of these cul- 
tural resources. But these sites — 
the villages, the burials, the rock art 

— are ubiquitous in Southern Cali- 
fornia, though for the most part in- 

visible. The rock art is mostly on 
private property, with a few sites 
tucked away on public land. There 
are 90 documented rock-art sites in 
Los Angeles County alone, some 
dating back 3,000 years. 

During this century, the villages 
and burials slowly gained a mea- 
sure of respect from archaeologists 
and some protection by law. But the 
rock art, strangely, was ignored by 
almost everyone. Archaeologists 
had no interest in it because it 
was hard to analyze and difficult 
to date. Its study was relegated to 
amateurs. National Park booklets 
mentioned rock-art sites in passing, 
equating them with the scribbling 
of children. The sites remained 
wide open for vandalism and for 
destruction by developers. Inacces- 
sibility has saved most of what is 
left today, but the Southland’s ex- 

plosive expansion threatens these 
sites too. 

Because of the new activism coming 
out of the sixties and seventies, re- 
spect for cultural heritage, artifacts, 
and ancestral remains have become 
real issues. The seventies and eight- 
ies saw new laws that laid down 
guidelines for dealing with discov- 
eries and with the existing collec- 
tions in museums and universities. 

(There have been struggles, of 
course, regarding enforcement.) 
The tide also began to turn for rock 
art. Archaeological fashion shifted 
from collecting economic artifacts 
to artistic and cultural ones. Ar- 
chaeologists became alarmed at the 
rate the rock art was disappearing, 
and moved to protect the sites by 
whatever means they could. 

In the nineties, laws have been 
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The sites 

remained wide 

open for vandalism 

and for destruction 

by developers. Inacces- 

sibility has saved most. 
of what is left today, 

but the Southland’s 

explosive expansion 

threatens these 

sites too. 

passed against damaging or taking 
artifacts, and regulating construc- 
tion on sensitive sites. Fences have 
been put up around some sites on 
public land. But laws and fences 
can only do so much; vandalism 
has been the greatest concern of 
archaeologists and Indians alike. 
Secrecy has been the best defense. 
Says rock-art expert Ed Krupp, “It 
is extremely important to increase 

the public consciousness about rock 
art, while at the same time it is ex- 

tremely important to keep people 
from knowing about it. Most people 
are nice folks ... but one or two 
jerks will destroy something for- 
ever. That’s what the difficulty is. 
These places get more accessible to 
people who are terrific. How you 
get the terrific people the opportu- 
nity to see it is a tough problem.” 

Chumash leader Charlie Cooke put 
it on a more personal level; “Your- 

self, you might go there, you might 
take another person there, you 

never bother it. Then in their turn, 

they take somebody else up there 
...and here comes some jerk with 
a spray can, or they try to chip it 
out, trying to save a piece of that 
rock art. And it doesn’t chip off. Dis- 
turbed like that, it’s ruined. You 

can’t replace it.” 

The recent appearance of Indian 
“wannabes” has caused a new- 
age headache for the Indians and 
archaeologists. Ironically, they 
followed on the heels of newfound 
respect for native American cul- 

ture. Though most of the “wan- 
nabes” have tried to be helpful, 
Kote and A-lul’Koy, Ed Krupp, and 
others have found reasons to be 
wary of them. 

Ed Krupp told me: “You see a lot of 
interest today in sort of adopting a 
very romantic notion about Indians, 

and wanting to be Indians. I run 
across stuff at sites. I visited one site 
... there was an extraordinary of- 
fering left under one of the panels. 
The more I looked at the offering, 

the more confused I got and the 
less I thought it was Indian. 

“A Santa Barbara site had pseudo- 
pictographs put on it. . .. They were 
copying pictographs from other 
sites. I saw this one here, that one 

there. They were really kind of 
stupid pictographs, not really well 
done. I have an admiration for 
really good artwork. This was 
pretty trashy stuff.” 

Kote Lotah was irked by the 
appearance of Plains Indian of- 
ferings at sites meant for California 
Indians’ private use. He placed part 
of the blame on the Plains Indian 
teachers who have entered the new- 
age scene, teaching people without 
proper grounding in the etiquette 
of mutual respect. He put it very 
succinctly: 

A-lul'Koy and husband Kote Lotah, 

Chumash Southern Owl Clan healer- 

priests, at home in Ventura, California. 

A. Fiona Hershey 



“When you say you’re an Indian 
person, that means that you under- 
stand what being a native is. The 

two main principles of being native 
_is respect and protocol. You never go 
into another man’s house and do 
what you want without permission. 
You never go into another tribe’s 
land without contacting the chiefs 
or the medicine people or the ap- 
propriate authorities and asking 
permission to do stuff.” 

Respect, protocol, and perhaps an 
author’s privilege have earned me a 
couple of invitations to view some 
rock-art sites near the San Fernando 
Valley. Even with these invitations, 

my visits may alarm the more zeal- 
ous protectors. This article could 
also pose a threat by calling atten- 
tion to the fragile works, causing 
people to seek them out. 

However, it is of great importance 
to let people know that there are 

Association members work to protect 
and preserve rock-art sites through co- 
operative action with public and private 
landowners. Membership is open to all 
who profess an active interest in non- 
destructive research and preservation 
of rock art. —A. Fiona Hershey 

ARARA 
Membership $15/year (includes 4 issues of 

La Pintura) from P. O. Box 65, San Miguel, 

CA 93451 

@ 

Los Padres National Forest in Central Cali- 
fornia has taken the extraordinary step of 
closing the Pool Rock-Condor Cave area 
to public entry. ... 

The caves have long been popular places 
for hikers — to such a degree that heavy 
visitation to the sites has produced a rapid 
deterioration of the Chumash rock art, 
and the establishing of a network of illegal 
trails, leading to soil erosion. Forest Ser- 
vice archeologist Stephen Horne stated 
recently: “The main problem is that the 
caves are being loved to death. We need 
to reduce negative effects of human visits.” 
Estimates of visitation to Pool Rock to 
see and often to touch the outstanding 
Chumash paintings run from 500 to 2,500 
yearly. This fragile remnant of the picto- 
graphs cannot withstand this immense 
impact. 

The cultural resource staff of Los Padres 

American Rock Art Research Association 

living legacies among us that 
should not be engulfed by the un- 
controlled growth that flows over 
the rims of Southern California’s 
valleys. They are not fossils to be 
removed for display in a museum; 
they are part of a culture that still 
exists today. 

The threat of obliteration, of build- 

ing over, of sweeping away is 
strong throughout California. The 
issues are complex and have long 
roots into the past. But the people 
involved in keeping cultural re- 
sources alive have been learning 
to work together. A new alliance 
has been growing between native 
Americans, some archaeologists 

and the National Park Service. The 
shared goals are to preserve the 
sites, restore disturbed artifacts and 

human remains, and acknowledge 

an ongoing but changing culture 
that has never ceased to exist. This 

National Forest is planning a variety of 
activities designed to stabilize the rock art 
and to prevent other resource damage. 
When this work is completed in 1993, it 

is anticipated that the Pool Rock-Condor 
Cave area will be open to groups and in- 
dividuals with permits and accompanied 
by a trained docent or guide. 

Friends of Satwiwa 

Friends of Satwiwa is the support group 
for Rancho Sierra Vista/Satwiwa, a spe- 
cial natural area devoted to education 
about local native American resources in 
the Santa Monica Mountains National 
Recreation Area. The artifacts and rock 
art on display are all constructed by liv- 
ing members of the Chumash commu- 
nity, instead of being torn from burials 
and hillsides. An expanded visitor center 
and a living demonstration village are 
under construction. —A. Fiona Hershey 

Friends of Satwiwa 
Membership $25/year (includes 4 issues 

of Satwiwa News) from 4126 Potrero Road, 

Newbury Park, CA 91320; 805/499-2837 

or 818/597-9192 

@ 

A red-tailed hawk arrived in time for the 

detente is still hot with the frictions 
of old viewpoints and misunder- 
standings, but a common direction 

is emerging. Through the efforts of 
these people, perhaps the rest of us 
can learn to take responsibility for 
all cultural resources, so that our 
children’s children can have 
them to experience. € 

Ancient Images on Stone 

Solstice Celebration at Satwiwa and stayed 
throughout the ceremony. The hawk posi- 
tioned itself on a middle rung on the north- 
west side of the unfinished ap (Chumash 
house), not far from the gathering circle. 
Hereditary Chief Charlie Cooke explained 
that it is a positive sign when a bird of prey 
positions itself so close to the people. 

Conducting the Solstice Ceremony were 
Kote and A-lul’Koy Lotah. They are both 
Chumash A-Tis-Win (priests and doctors). 
As he lit the fire in the gathering ring fire 
circle, Kote Lotah hung a coyote pelt on 
a three-foot stake protruding out of the 
ground. The animal had been shot and 
killed by an unknown hunter and later 
found by Kote. A-lul’Koy Lotah later ex- 
plained to a concerned visitor that by using 
the pelt in the ceremony the coyote’s use- 
less death would now serve a purpose. 
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Managing Tropical Biodiversity 

Daniel Janzen has reached the status of 
media-celebrity scientist for his conserva- 
tion work in Costa Rica. Of all his expo- 
sure, including a NOVA episode, nothing 
| have encountered has been as infor- 
mative or exciting as this unassuming 
cassette of a lecture/slide show he gave 
at the California Academy of Sciences in 
September 1991. You don't get to see 
the slides, and the audience questions at 
the end are not amplified or repeated, 

but none of that really matters; Janzen 
is a compelling lecturer. 

Where others peer with frustration into 
the North-South developmental void, 
Janzen and his numerous Costa Rican 
collaborators have made synergies, cre- 
ating a working model of biodiversity 
conservation with worldwide application. 
They are doing this by standing North 
American conservation dogma and aca- 
demic hierarchy on their heads. The only 
way to preserve biodiversity is to use it, 
says Janzen. 

If this sounds suspiciously like an echo of 
the market-driven “wise use” lobby cur- 
rently clamoring to have at what's left of 
wild North America, pay attention: they 
are different. In the United States, one 
reaction to bungling land-use bureau- 
cracies is still more free enterprise, as 
corporate wolves slip into “wise use” citi- 
zen-activist clothing. What's happening 
in Costa Rica is built upon a strong gov- 
ernmental presence, but one where the 
nation itself functions like a single busi- 
ness corporation. This is appropriate 
technology that would have made E. F. 

Schumacher smile. —Richard Nilsen 

Managing Tropical Biodiversity 
Audiocassette by Daniel Janzen, 1991. 

$7 postpaid from California Academy 
of Sciences/Special Programs, Golden Gate 

Park, San Francisco, CA 94118 

e 

The question many of us are thinking about 
today is: How do we conserve tropical 
biodiversity, so that it’s still here, a hun- 
dred, a thousand, ten thousand years from 
now? The real answer to that question is: 
By using it. 

e 

A real national park is so thoroughly en- 
twined with the society around it that you 
can’t even define the boundaries. That’s the 
way conservation areas have to become. 

e 

Take the gross national product of Costa 
Rica and divide it by the number of people 
and you come out with $1,500. Do the 
same trick for the United States and you 
come out with $15,000 — a tenfold in- 
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crease. There is no way in the world that 
you are going to make Costa Rica produce 
ten times what it produces today. You are 
not going to go into a country whose na- 
tional budget is the size of an ordinary US 
university, and ask it to come up with a- 
tenfold increase in the management costs 
of its wild areas, and sustain that out of its 
national budget. The money has to come 
from somewhere else. It’s also not going to 
come from the people in this room, or 
many, many other rooms like it. Those 
parks have to become self-sustaining. 

@ 

How do you figure out what you’ve got 
in a short enough time so you can put that 
“what you’ve got” to work in a manner 
that will start auto-financing those con- 
servation areas or (to use the old word) 
national parks? 

° 
Notice I’m not saying we go out and we in- 
ventory the species in Costa Rica because 
we are worried about species loss. We're 
not worried about how many there are 
or what they are before they go extinct. 
We're talking pragmatically now — I’ve a 
warehouse with half a million things in it, 
and | don’t have the foggiest idea what they 
are. How can | put them to work if | don’t 
know what they are? 

e 

This is the first bar-coded insect collection 
in the world. The data on each specimen 
label automatically goes into the computer 
at the time the label’s put on it. So from 
the very beginning this mass of literally 
millions and millions of specimens ends 
up being completely organized. It seems 

so obvious: why even bother to mention it? 
Well, the entomological world is still back , 
there in Victorian England somewhere, 
about the year 1860. 

e 
Go back to our corporation analogy: We 
are a corporation; we're specialized at one 
thing. We've got big greenhouses with lots 
of stuff in them, and now we know where 
the stuff is. So we stand at the door of the 
greenhouse, and we put our hands up and 
we say, “Hey, we want to go into joint 
venture activities with whoever.” 

e 

This morning Merck, the big pharmaceuti- 
cal company, just signed a half-million-dollar 
contract with Costa Rica’s National Biodi- 
versity Institute. Fifty thousand dollars a 
year of that half million goes straight into 
the operating budget of one of those na- 
tional parks, and the rest is used for train- 
ing, and collecting the actual samples. 

Every single sample that goes to Merck 
has got a lifetime royalty clause, so that if 
there is a commercialization, those royal- 

ties come back into the country of Costa 
Rica and are applied to conservation-area 
budgets in the country. 

Guess what the selling point was. The bar 
code! The silly little bar code off a package 
of Oreo cookies in a supermarket. That 
made the difference. That’s what caused 
Merck to look and realize they were deal- 
ing with an organized system, instead of 
somebody who gets off the boat from Bra- 
zil with a big gunny sack full of leaves and 
dumps them out and says, “Here, let’s look 
and find something interesting.” Well, 

The Illustrated Map of Tibet 

Because of its inaccessibility and, 
more recently, its political repression, 
Tibet has been a rather large blank 
space on the map for a long time. 
Here is a large, colorful Tibetan- 
made cross between a map and a 
poster that remedies the situation 
(see back cover), It names regions 
and locates cities and monasteries, 
and also shows regional costumes 
and wildlife. Also through its isolation, 
Tibet is a treasure house of Buddhist 
learning; floating off to one side of 
this map are monks, demons and 
deities. Can you think of any other 
map that includes a picture of 
a yeti? —Richard Nilsen 

The Illustrated Map of Tibet 
(40'/2" x 22'/2") 

$10 postpaid from The Office of Tibet/ 
Chimi Wangdu, 241 E. 32nd Street, 
New York, NY 10016; 212/213-5010 



maybe Merck does find something interest- 
ing in there. But then when they go back 
and say, “This is fantastic, let’s get some 

more,” the guy says, “Oh God, that was 
two hundred miles up the Amazon Basin, 
and they were shooting arrows at me 
— oh, no way!” 

What we're talking about now is an organ- 
ized inventory in an organized warehouse 
where you can go back and reliably get 
whatever it is you want for whoever is the 
commercial partner. When you talk that 
way, building those costs (which for us 
are a very large amount of management 
money) into their research budgets, it 
is very do-able. 

To give you some concrete feeling for this, 
the research budget for one lousy drug to- 
day is roughly $200 million. And a company 
like Merck won't even start that process 
unless they think they’re looking at a billion 
dollars a year net sales. 

Now for an academic biologist like me, | 
spend my life worrying about $2,000 from 
here and $1,000 from there. Those kinds 

of development costs are not even con- 
ceivable; they don’t have any real meaning 
to me. But when | sit down and | look at 
‘the conservation areas of Costa Rica and | 
ask, “What does it cost to hire the people 
to run those areas correctly, what does it 

cost to run the Biodiversity Institute, and 
train those young curators and paratax- 
onomists, and give them a working base?” 
| know I’m looking at fifteen-, twenty-, 
thirty-million-dollar-a-year budgets. Sud- 
denly, | can’t any longer think about how 
much money | can talk out of the National 
Science Foundation. 

This small group of woodcrafters is dis- 
covering whether it is possible to dance 
an appropriately sustainable jig on the 
edge of a very sharp chisel. Like all of us, 
they are prime consumers of disappear- 
ing raw materials — in this case, tropi- 
cal hardwoods. Like few of us, they are 
learning how to use these resources in 
ways that sustain their own livelihoods 
and provide income for their suppliers, 
and also sustain the resource they 
depend upon. 

A big part of the task involves consumer 
education, and their newsletter Under- 
story follows news from the woodshop to 
the international conference arena to 
the rainforest. They are also shop-testing 
underutilized hardwood species, but this 
is not a group out to identify the next 
fad tropical hardwood that will then 

Woodworkers Alliance for Rainforest Protection | 

EarthSeals 

A couple years ago, Paul 
Hoffman was living in his 
car in Berkeley. One night, 
an idea came to him with 
the kind of strength of convic- 
tion that William James called 
“noetic” — the idea that the 
earth's image ought to be distrib- 
uted as stickers. He called NASA 
and confirmed his assumption that 
their photos of the Earth are public 
domain, raised a little money, and 
printed the first roll of EarthSeals. On 
the removable backing of each sticker 
was information (in nine languages) 
about how to get.more stickers. 
EarthSeals now move as many 
as 200,000 a month. 

You send your money, then Paul sends 
you the stickers you ordered (sometimes 
more), and includes literature about re- 
cycling, lists of the organizations that 
Paul thinks are helping to sustain life 
on the planet, etc. Some people buy his 
stickers, increase the price, and retail 
them. Some people get big rolls of them 
whenever they run into Paul Hoffman. 
Knowing the thrill of reeling off a dozen 
or a hundred, | understand the satisfac- 
tion of laying entire rolls on people. 

Here’s a fellow who brainstormed on an 
appropriate scale, grew it into a benign 
and thriving niche in the media ecology, 
and had fun all along the way. When 
you see an image of the earth in an un- 
likely public place, in odd comers of the 
world, think of an idea that comes to you one night, living in your car. 

follow rosewood and mahogany into 
overcut scarcity. They are trying to figure 
out how to use the whole forest as for- 
est, sustainably. — Richard Nilsen 

® 

5 Ways You Can 
Help Protect the Rainforest 

|. Use less wood and choose it carefully. Use 
veneer instead of solid wood and look for 
certified woods from well-managed forests 
or plantations. Avoid seriously depleted 
species. 

2. Experiment with lesser-known species. Hun- 

dreds of beautiful tropical timbers have 
barely been tested. Their use can bring 
more value to the forest and to the people 
who manage it responsibly. 

3. Use recycled wood. Look for old build- 
ings slated for demolition as well as packing 
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EarthSeals 
Apollo |7(E) 

$3/6 stickers; 

$27/200; $102/1,000 

from P. O. Box 8000, 

Berkeley, CA 94707 

—Howard Rheingold 

crates and pallets, many of which are made 
of tropical hardwoods. 

4. Plant a tree. An increase in resources 

anywhere reduces pressure on resources 

everywhere. 

5. Join WARP! The Woodworkers Alliance 
for Rainforest Protection is dedicated to 
sustainable development of our forest re- 
sources and provides reliable information 
about responsible timber management 
and wood use. 

Woodworkers Alliance for 
Rainforest Protection 
Membership 

$20/year (includes 4 issues of Understory; 
sample issue $1) from WARP, Box 133, 

Coos Bay, OR 97420 
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1.2.3.4. Sphere 

This 21-inch-diameter object is the most 
aesthetically satisfying, available geode- 
sic model I've yet seen marketed. It’s 
made of thin, white card stock that is 
surprisingly resistant to disaster. That's 
just as well because assembly requires 
you to meticulously punch out the zillion 
pre-scored little parts, fold them appro- 
priately, and then do an assembly act 
that requires the skills and patience of 
Fifty-Fingered Frank, especially as you 
near completion. Spiffy, though; when 
hung, it remains commendably spher- 

ical without baggy distortions. You can 
also make it up as separate domes. 
—J. Baldwin 

1.2.3.4. Sphere 

$28.70 postpaid from A.G.S. Products, 
2111 Southwest 31st Avenue, Pembroke Park, FL 33009 

Ever try to install a wire inside an exist- 
ing wall you didn’t want to damage? 

The holes come out at the wrong places, 
right? And like as not, there is also a pur- 
lin in there that must be drilled. Even if 
you manage to make that hole, inducing 
preternaturally insolent wire to enter it 
and continue to the desired destination 
is an excercise in mouth-foaming frustra- 
tion. Rather than indulging yourself in a 
bit of fire-ax work and its financial con- 
sequences, try one of these clever, six- 
foot-long, whippy and springy drill bits. 
They come in several types, including for 
concrete block. The business end has a 
hole in it so you can attach the wire and 
pull it back through your nicely aligned 
holes as you remove the bit. It all works 
just fine, though it takes a bit of practice 
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D’versiBIT® 

Fig. 1 

Hello Direct 

This is where you get those telephones 
that you wear on your head so you can 
work with your hands while you gab (or 
gnash on hold). There is a suggestive 
array of other telephonish items too. 
Catalogs of this sort are a good place 
to learn what is available, especially if 

ITEM # PRODUCT DESCRIPTION] 1-5. | 
1333U_| Ultralight | $169.00 | 

you are not familiar with the field. 
Thus inspired, you may be able 
to use some of the equipment in 
ways never imagined by the in- 
ventors or vendor. —J. Baldwin 

Hello Direct 

Catalog free from 140 Great 
Oaks Boulevard, San Jose, CA 

95119; 800/444-3556 

and patience to learn the technique of 
using the things in a way that doesn't in- 
vite a fatal and expensive SNAP! some- 
where deep in the wall. Once mastered 
— not hard if you follow the included in- 
structions —’d D’versiBIT can greatly 
speed rewiring as well as reduce a ten- 
dency toward on-the-job assaults by the 
temporarily insane. —J. Baldwin 

D’versiBIT 

$20 — $40 at 
building-trades supply 

houses; information from 

Diversified Manufacturing 

& Marketing Co., 1207 Gant Road, 

Graham, NC 27253; 800/334-6870 — 



Hexpertease 

As kids fool around with these hex 
blocks they'll inevitably develop a feel 
for geometries other than the familiar 
rectangular. The process is helped along 
by suggestions for playing block-remov- 
ing “collapse” games — a good way 
to gain understanding of (compression) 
structure. They're made of unfinished, 
unmanicured aspen. —}. Baldwin 

Hexpertease™ 

$28.96* ($32.96 postpaid) from Hexaco, 

Inc., P. O. Box 490, Fairplay, CO 80440 

* Add $1 per set for cotton string bag or 

plastic jar; add $2 per set for cardboard 

box with handles. 

Bent-Nose Vise-Grips 

Hyperuseful pointy-style Vise-Grips® 
become even more capable in this bent- 
nose model. Mine see almost daily duty. 

—J. Bal 

it 
Fold-A-Tube 

This dingus grabs the bottom of a tube 
of whatever glop interests you, then acts 
as a handle for rolling it up tight and sat- 
isfyingly empty as you deploy the con- 
tents. The device also locks its captive 
unrollably in place until further adjust- 
ments are deemed necessary. Simpler 
and cheaper than any other I've seen, 
it works very nicely. —J. Baldwin 

Fold- 
A-Tube 
$4 postpaid 
for 2 (mini- 

mum order) 

from P. O. 

Box I8I1, 

Novato, 

CA 94948 

Northwest River Supplies 

Now's the time to get ready for the river 
season. This inciting color catalog offers 
modern river equipage such as self-bal- 
ing designs that trade the potential for 
calm-water hydraulic assault by bailing 
bucket on nearby peers for much safer 
passage in scary big water. There's also 
an interesting selection of unconven- 
tional craft, many of which | have never 
seen in action, but would like to try. A 
useful array of accessories is also of- 
fered. It's enough to provoke uncontrol- 
lable deployment of your VISA card. 
—J. Baldwin 

Northwest River Supplies 

Catalog free from 2009 South Main, 

Moscow, ID 83843; 800/635-5202 

Ann Dwyer paddling her design, the Kiwi 
Kopapa Kayak. 

Clearly the Best 

NRS Ricksack Still the most transpereni bag on 
the market, making It quick and easy ta find your 
gear. Clear 16 oz PVCdacron body with a 34 oz 
round bottom, Fold-down waterproof clasure. 
USA. 
Size: $ (7-1/2" D x 12' H) 514.20 

M (9-1/2" D x 18" H) $19.80 
L (41-1/2" D x 24° H) 521.50 
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The worlds of software and music 

have grown closer over the past few 

years. Not only is computer technol- 

ogy used extensively in the music- 

making and -recording processes, but 

creators in both fields share concerns 

about what happens to their work 

after it leaves their hands. 

The following conversation on the 

impact of new technology and the 

“information age” on composers took 

place at the 1989 annual Composer 

to Composer symposium in Telluride, 

Colorado. John Lifton is a composer, 

futurist, and the codirector of the 

symposium. Chris Meyer is an instru- 

ment designer, multimedia standards 

activist, and writer for many music 

and electronics magazines. His email 

address is cybpunk@well.sf.ca.us. 
His log-in comes both from his car’s 

vanity plates and his personal ap- 

proach to life — high tech on the 

street level. —Jonathan E. 
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BY CHRIS MEYER 

of relying on existing instruments. 

Some composers are willing to pro- 
vide just the seed material for a series 
of chance operations or algorithmic- 
composition software. They may cre- 

ate the software themselves, coding 

into it a set of personal compositional 
rules, and consider that to be their 

“song.” On top of this, a larger num- 
ber of people call themselves “com- 
posers”: computers, algorithmic 
composition, factory patches, and 

home studios have really opened 
the doors as to who can play. A lot 
of people don’t play an instrument, 
or don’t necessarily want to invest 
the effort into learning to play an in- 
strument well, but it’s getting easy 
for them to make music. 

The tools that have given composers 
so much power and control (along 
with the choice of how much control 
to exert) have taken away the ability 
to keep sole possession of their work. 
With software so easily and so ram- 
pantly copied, sounds so readily 
sampled, and Standard MIDI Files 

around to encourage the capture and 
modification of another’s musical se- 
quence, how does a composer hope 
to make any money once his or her 

omposing in the 
Information Age 
RULES DON’T APPLY ANY MORE. The explosion of the Informa- 

has erased many lines and blurred several others. Take for example 
composer shapes the final form of a piece of music: In the past, the 

ser wrote a score, and handed it to others to perform. He or she might 
have conducted or performed one of the parts. Particularly in the 

of classical and jazz, conductors and musicians were encouraged to “in- 

pret” the score. Today, some composers not only write all of the parts, but 
with MIDI sequencers and multitrack recorders — perform all the parts. 

They may even have crafted some or all of the sounds from scratch, instead 

work gets in the public’s hands? 
These topics — the new relationships 
between composer and composition, 

and between creator and consumer 

— are discussed, if not necessarily 

resolved, herein. 

Curis Meyer: How far does a 
composer's relationship with the 
composition go? 

Joxn Lirton: I don’t think there’s a 

real distinction any longer between 
the composition and the instrument 
and the means of dissemination and 
the means of reproduction. It’s all 
one continuum of information. 

CM: Two extremes seem to be rep- 
resented by Laurie Spiegel and Paul 
DeMarinis: Laurie is willing to let 
some compositional rules be embod- 
ied in a piece of software, and let that 
live as a composition (namely, her 
program Music Mouse), whereas 
Paul defines every part of his compo- 
sitions — what pieces of speech he 
samples to play back, and how he 
processes them with software and 
hardware he created. Every single 
part of it has to be defined to be the 
finished composition he had in his 
mind. It’s no longer a question of 
turning out a score; it seems to be 

a question of how much of the final 
product a composer wants.to have 



Chris Meyer 

“It’s one of the. 

unfortunate legacies 

of the Romantic 

movement in the last 

century that people 

feel that art should be 

immediate, and 

understandable, and 

control over. They’re saying, “This 
much has to be hard-defined to con- 
vey my idea. And from there, what- 
ever room’ left, is up to you. But this 

is how much I wanted to define to get 
my idea across.” Yet with things like © 
MIDI and sampling, the composer 
may still not have control over what 
the listener ultimately hears. 

JL: There are whole new areas of 

distinctions. And there are some new 
‘areas of concerns — organizations 
such as BMI are just scratching the 
surface about sampling and so on. 
But sampling, to my mind, is nothing 
compared with the biggest scale of 
the problem. The fact is that with 
music today, as with most software, 

the original piece costs a fortune, 
and all the rest costs nothing. The 
cost of reproduction or dissemination 
is almost nothing, and once it’s out, 

it’s out — effectively, there is no 
private domain. 

The French theorists on postmodern- 
ism have described this vast expan- 
sion in the sense of “public space” 
and what constitutes public space 
within the culture. Effectively, once 

a piece has been put into that public 
arena it’s gone, because it can be 
taken, it can be copied, it can be 
transformed, and there’s not much 
you can do about it. In terms of the 

have power and 

value, without there 

being any knowledge 

about it.” 

—John Lifton 

conventional view of getting royalties 
for performance of work, it’s a lost 

battle immediately. 

The underlying problem is more a 
problem of economics — although 
economists don’t seem to be pre- 
pared to address it. In the Industrial 
Society, when you produce a good 
— say you're producing toasters; it 

doesn’t matter what it is — every one 
you produce takes the same amount 
of materials, and labor, and energy, 

and “stuff” as the one before, so 

you ve got this certain, fixed cost. 
And up front, you've got R&D costs, 

etc. As you go on producing these 
things, the value of them is main- 

tained, because each one costs that 

amount. At a certain point, you write 

off all of your up-front costs, but 
you ve still got this unit cost you’re 

dealing with. 
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Information products — copies of 
music, or software, or just raw data 

— aren't like industrial goods. The 
first one costs a fortune, and the rest 

are close to being free. 

CM: It’s a grossly distorted curve of 
normal production — the R&D is ex- 
traordinarily expensive, and the parts 
cost is very low. It’s tricky — how do 
you amortize your R&D over one 
unit of product? 

JL: And the form of the product 
is also variable [floppy disk, data on 
a bulletin board network, etc.]. But the 
whole way in which our economy 
works is geared towards the indus- 
trial model. So everybody’s trying to 
sell information products as though 
they were toasters! 

I’m amazed how well it’s working — 
currently people are buying pieces of 
software like they were toasters. At 
the same time, there’s this kind of 

“public domain” software building 
up, where there’s a vast amount of 
material available that’s almost free. 

CM: And the medium is so easy to 
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Chris Meyer 

copy — people have enormous banks 
of software that they copy from other 
people. But they don’t have any of 
the manuals, and therefore don’t 
know how to use most of it! 

One OF JOHN LiFTon’s current 

projects is designing a new com- 

munity, to be called “Mesa Z.” In 

John’s words, “We see a massive 

decentralization starting to hap- 
pen. For a lot of people, they 

could be living anywhere. With 
telecommunications, they don’t 

need to be in urban centers with 
all the attendant problems. We 

want to provide to every lot, as 
a utility, worldwide communica- 

tions. By extensions of the build- 
ing code, just like having power 
outlets in every room, you have 

information outlets. Throughout 
the project, you can plug in your 

television, your telephone, your _ 
personal computer, your fax ma- 

chine — and you’re connected 
into this information network.” 

The master connection will most 
likely be to the Denver Teleport, 

which has line-of-sight connection 
to European and Pacific Rim geo- 
stationary satellites (and good 
linkage to South America). 
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JL: Well, part of the answer to this is 
you give away the software and you 
sell the manuals. And you make your 
manuals so big that it’s not worth try- 
ing to photocopy them [laughs]. I 

Mesa Z will include about 740 
units, with a final population of 
about 2,000. “We’re planning to 
have passive solar earth-sheltered 

architecture throughout. New _ 
glazing technologies have given 
earth-sheltered building a whole 
new burst of life. In fact, we just 
completed a prototype building 
which looks as though it will be 
100 percent solar, year-round, 

in this climate (the mountains __ 
of Colorado). Prototypes are 
under construction, with major 

building to start in “a couple 
of years or so.” 

The mesa where Mesa Z is 
located (a few miles outside _ 

Telluride, Colorado) standsa  _ 
thousand feet above a half-mile-_ 
wide glacial valley. ‘““As you come 
up the other side, there’s another 
mesa, and then we have 1 4,000- 

foot peaks rising up from it. It’s 
just spectacular.” © 

suspect that the software houses 
are aware of that approach; that’s one 
reason the manuals are so messy. 
There’s protection in massive 
manuals. .. . 

Another curious thing is that if you 
replace your computer, you can resell 
your old computer. But try and resell 
software — software is effectively, 

in one manner or another, licensed 

to the first purchaser. There’s no 
‘resale market at all. 

CM: If Laurie Spiegel gave away a 
composition that was recorded ona 
computer disk, what would she sell 

to recoup her production expenses? 
The “correct” patches on the syn- 
thesizer that fills out her piece for 
her? But then, those are so easily 
copied too. ... 

JL: This becomes more of a problem 
with sophisticated software. Because 
when the software itself embodies 
intelligence or expert skills, they’re 

there regardless of the manual. 

I really don’t know what the answer 
is. Part of the problem is the whole 
way in which we look at economic 
value — it’s going to have to change 
to deal with the Information Society. 

CM: That's one thing that really 
scares me — no one has any answers, 
or can see an easy one right now. 

JL: But if you look back at the begin- 
ning of industrialization, or of other 
major socioeconomic shifts, it’s al- 
ways like that for a while. You realize 
things are changing massively, but 
it’s very hard to get a grip on them, 
and to see how it’s going to pan out. 

CM: So, this “middle period” — 

until we get a grip on it — is going 
to be a real rough time for people 
who are trying to make a living off 
any medium that can be distributed 
electronically. 

JL: It could be. For composers who 
don’t perform, there are some real 
risks. I think one way for composers 
to deal with this situation is to per- 
form their work. There’s a market for 
the performance which is indepen- 
dent, and which should hold value. 
I would encourage composers to get 
into performance. It’s incredibly good 



for composers, too. You can easily get 
too detached. It’s really important, I 
think, to perform. 

CM: And a performance — with 
the composer on hand to explain the 
work about to be heard — is a way to 
add value to a piece of music. It’s sort 
of like manuals for music — some 
music seems to be better understood, 
or appreciated, if you read a text that 
explains it or have it explained to you 
in person by the composer at a con- 
cert. But one of my favorite questions 
is: “Is that cheating? Should the mu- 
sic be able to fully convey on its own 
what it’s up to?” For me, the purpose 
of a particular composition can be 
either important research toward 
opening up a new area in music, an 

attempt at an artistic landmark, or 

something to please people. I think 
people who attend performances 
tend to think the object of music 
is to entertain. 

JL: Well, I take the entertainment 

aspect very seriously. I hope I’m not 
implying that I take a snobbish posi- 
tion about this, and play down the » 
entertainment. What I'd rather ques- 
tion is what we mean by “entertain- 
ment” — what are people’s expecta- 
tions and goals in terms of how they 
want to be entertained? There’s more 
to it than simple entertainment, as 

there is with most of the arts — there 
are serious aesthetic purposes which 

are also tangled up with sensuality 
and the entertainment issues. 

On the other hand, I think it’s one 

of the unfortunate legacies of the Ro- 
mantic movement in the last century 
that people feel that art should be im- 
mediate, and understandable, and 

have power and value, without there 

being any knowledge about it. To 
anybody before the mid-1800s, or 
even 1900, that would have seemed 

ludicrous, but most people seem to 

be working with that assumption. 
And they substitute the kind of 
knowledge or understanding that’s 
needed with familiarity. You get 
used to certain forms, and you can 

recognize other things — it becomes 

kind of a language issue. But it 
doesn’t actually connect you with 
any deeper-level structure. 

CM: I think of computer music as one 
of the main areas that used to require 
explanation, or at least understand- 

ing, on a different level than “enter- 

tainment only.” But now, musicians 
have computers in their homes. . . . 

]L: Computer music has been 
throttled by the grip of academia. 
For a long time, almost all of the 

computer music that was being done 
was being done in academic areas by 
a very small group of people who | 

were basically teachers. They're 
composers, but they’re not primarily 
composers. 

But things are changing rapidly. 
Suddenly enormous numbers of peo- 
ple are composing with computers, 

working in the areas we've discussed, 
and dealing with these problems. 
And maybe they’re not so serious; 

maybe it’s sort of amateur, but it 
alters the whole arena when that 
happens. And that’s what I see — 
the shape of the arena and who’s 
viewing it has changed drastically. @ 

Amplified Harmonica Playing Made Possible 

Agghh! Here he comes again: the tin- 
eared old hippie who lurks in the park- 
ing lot adjacent to our hutlike office, 
fecklessly honking his Marine Band with- 
out regard for tune or timbre. Some day 
soon I’m going:to throw this book over 
the fence at him, possibly wrapped 
around a half-brick. 

Since the mechanics of harp-playing 
are largely invisible (what is observable 
is mostly histrionic), it would seem more 
than usually difficult for a book to con- 
vey harmonica technique. Amplified 
Harmonica does so startlingly well, in 
few words and with considerable charm. 
While much of it is indeed specifically 
about electric harp, | would recommend 
it as a pan-harmonica primer and refer- 
ence that nascent Musselwhites will be 
slow to outgrow. —James Donnelly 

@ 

What you now hold in your hands is a 
special-effects device. The sound-box that 
your hands now form, when cupped around 
the harp, allows you to create all kinds of 
sounds and tones. If you keep your hands 
cupped together tightly, you close down 
the hollow place that your two hands cre- 
ate, giving your playing a muffled, bassy 

tone. If you lift the pinky end of your left 
hand off of the right hand, while you keep a 
grip on the front of the harp, you open up 
that same space, and your two hands form 
a kind of megaphone, giving your playing a 
loud, piercing, trebly sound. By repeating 
this open-and-shut procedure, you can get 
warbles, vibrato, all kinds of variations, 
which we'll go into in detail in the “riffs” 
chapter, later on. 

& 

Chromatic Impersonation 
This is a riff which I’ve heard very in- 
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frequently. It sounds like the person play- 
ing has suddenly switched from playing a 
Marine Band to a chromatic, right in the 
middle of a song. It’s an eerie effect, maybe 
because it makes your playing sound like 
you’re a million miles away, and it’s very 
dramatic when played amplified. You can 
hear Little Walter playing this riff on his 
recording “Off The Wall,” at the quiet 
part right before the end of the song. 

To play this way, have your jaw and tongue 
in position to produce your bassiest tone. 
Play very softly, with a minimum of breath, 
so that the reeds barely even ring at all. It 
requires a lot of breath control, but if you 
do it just right, you almost can’t be heard, 
but you pick up a harmonic overtone to 
your playing. Guitarists use harmonics 
(not harmonicas) as a way to play two 
notes simultaneously on one string. You 
are doing it on one reed, and it sounds 
wild when you master it. 

Amplified Harmonica Playing 
Made Possible 
Kevin D. Hagerty, 1991; 69 pp. 

$7.95 ($9.95 postpaid) from Potential 

Publications, 23 School Street, Brunswick, 

ME 04011 
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ctesenrersenensereeeee MUS IGAL 
s BAY BEATS 
. ® The San Francisco Bay Area is well 

= known for its contributions to music, 

both 25 years ago and today for its cur- 

rently booming rock scene. It also has 

a substantial community of musicians 

working in less commercial genres who, 

for the most part, receive only limited 

local attention. Several have recently re- 

leased noteworthy albums that are hard 

to find in your local store, even in the 

Bay Area. 

The way the Jamaican ska sound of 

almost thirty years ago has taken root 

on the California coast and a few other 

strongholds, flourished and mutated 

while adapting to local conditions and 

times, is a fascinating phenomenon. 

Square Roots is only one of more con- 

temporary ska groups than | can keep up 

with. Really it’s a bit of a misnomer to 

tag the band as ska: they perform origi- 

nal songs in a style that is ska-based, but 

is also reggae-inflected and rap-tinged. 

There’s a lot of youthful humor here — 

generally the approach is a bit raucously 

party-oriented — but there’s also a sly, 

ironic intelligence with a dose of social 

consciousness at work in the lyrics. That 

intelligence is also apparent in the music. 

The styles are well put together, with 

some songs amalgamating several ele- 

ments and some being stylistically 

straight-ahead. (Cassette $8, CD $12 

postpaid from Square Roots, P. O. Box 

1966, Aptos, CA 95001; 408/462-6791.) 

ie 

Claudia Gomez 
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With a name like The Dub Addxx 

you’d expect the sound to be at the dub 

end of the spectrum — and so it is, 

somewhere between Augustus Pablo 

and Adrian Sherwood. Dub To The 

Truthseekers has a measured stateliness 

and elegance with a steely core of sinewy 

strength. The boundaries of the music 

nudge up against the jazzy sounds of pre- 

reggae Jamaican instrumental styles, and 

there’s a hint of the Caribbean-Latin 

interface. It’s all very classy and classic, 

complete with a real horn section. (Cas- 

sette $10, CD $12, and (gasp!) vinyl LP 

$10 postpaid from Black Matrix Sounds, 

P.O. Box 410181, San Francisco, CA 

94141; 415/861-8394.) 

The groove of Jungular Grooves is 

generally in the funky reggae bag, but 

International Soul is the name of their al- 

bum and their preferred tag. The music 

is anchored by muscular bass and sensi- 

tive drumming with shimmering steel 

pan, stinging lead guitar, and a sax that 

honks, squeals and soars like a wild bird, 

all artfully arranged on top. Reggie 

Benn’s vocals are particularly pleasant. 

His voice is somewhat reminiscent of 

Roland Gift’s, but has an edge and 

resonance that sets him apart. What 

makes everything shine and hang to- 

gether so well is the excellent song- 

writing. There’s imagination and grace 

abundant on every track. (Available 

from Round World; CD only.) 

The music on Salamandra by Claudia 

Gomez comes from Brazil, Cuba, and 

Colombia and is on the quiet, acoustic 

side. There are a couple of fiery per- 

cussion tracks, but overall the mood is 

delicate and airy. | find it most refresh- 

ing. The recording is one of those audio- 

phile live-and-direct-to-two-mics affairs, 

so you're hearing what these folks did 

live in the studio — although in a couple 

of places there were too many musicians 

for the size of the room, resulting in a 

slightly confused sound. It will be a prob- 

lem for only the most dedicated audio- 

philes. (CD only; $20 postpaid plus CA 

sales tax from Clarity Recordings, P. O. 

Box 411407, San Francisco, CA 

94141-1407; 415/626-7540.) 

ate. 

Remmy Ongala and 
Orchestre Super Matimila 

jy AFRICA AFAR 
| Youssou N’Dour relaunches his inter- 

| national career with Eyes Open (40 Acres 

1. & A Mule). Youssou has caused despair 

in the hearts of African music fans with 

d his Westernized releases for the inter- 

national market, while Africa gets the 

“real” stuff on mostly unavailable cas- 

| settes. Eyes Open is reportedly the same 

for both markets, but is still not uni- 

formly in the style that originally brought 

i him to prominence. This is the work of 

an older, more mature artist who is de- 

i termined to communicate globally. Some 

lyrics are in English (all are translated in 

J the booklet with Youssou’s explanations 

of the cultural context); they address is- 

sues that have resonance everywhere — 

: the role of TV, rural migration to the cit- 

ies, population control, and the prolifera- 

tion of weapons while people go hungry. 

The music is equally expansive but still 

[| recognizably Senegalese in origin, and ev- 

| ery track is hard-hitting whether it be a 
ballad, a jazzy groove or a close-to-the- 

roots Senegalese workout. Even diehard 

African purists have applauded this re- 

cording, although if you listen to it next 

to Immigres, his first breakthrough to the 
SOP C SR eeee  § West and most definitely African, you'll 

Nh el ee ee 



By Sergio Mendes’ reputation, Bra- 

sileiro (Elektra) wouldn’t be an album to 

get excited about — but it’s an astound- 

ingly wonderful creation, combining in- 

| credibly heavy-duty percussion with 

| group chanting, individual and seductive 

| rap, and infectious pop charm. There are 

also some real interesting sounds from 

Sergio’s synthesized brass. The styles ex- 

plored range from samba-reggae through 

forro to swinging jazz, with several more 

obscure ones along the way. The moods 

| created vary similarly, but there’s no 

| doubt about the music’s Brazilian inspira- 

| tion or its international outlook. Chris 

McGowan’s sleeve notes deserve 

hear a different musical approach. What 

makes both work is Youssou’s glorious 

voice riding one of the world’s great mu- 

sical chariots, The Super Etoile band. 

Remmy Ongala and Orchestre 

Super Matimila come from Tanzania, 

diagonally across the continent from 

Senegal. Mambo (RealWorld) is their 

third international release (see WER 

#67, p. 90 for a review of Songs For The 

Poor Man). Remmy also tackles issues of 

international scope, such as the rural- 

urban migration and the resulting cash 

economy, AIDS, and global unification, 

with some lyrics in English but most in 

Swahili. However, Remmy concentrates 

a little more on the home situation than 

Youssou. Appropriately, the music re- 

mains closer to its soukous origins than 

Youssou’s does to its mbalax roots, with 

a simpler line-up of guitars (four of 

them), bass, and kit drums. It is amaz- 

ingly joyous and energetic, defiant even 

— given its somber subject matter — 

dramatically illustrating the power of 

music to help the listener transcend 

the woes of the world. 

Those who have heard Ismael Lo’s 

previous import albums complain that 

he is recycling his melodies. However his 

self-titled and first US release (Mango) 

should please new listeners with its calm 

and reflective beauty and gently moving 

pace. His voice is attractively yearning, 
while his music has a folky feel that man- eee ee ee ee 

ages to include a rich blend of Latin-jazz 

and Spanish classical influences as well 

as a full horn section and electronic 

atmospherics. 

special notice for 

their educational 

content. Forget 

about Sergio’s past 

and listen to this 

record — it’s one 

of the most surpris- 

ing musical achieve- 

ments of the past 

few years. 

Kele Mou Bana, 

from Don Pullen 

& The African- 

Brazilian Con- 

nection (Blue 

Note), is an im- 

pressive demonstration of the links be- 

tween American jazz and the musics of 

Africa and Brazil. Incendiary, cascading 

J Piano joins with wide-ranging sax to ex- 

plore the outer limits of melody with the 

steady support of bass and the pyrotech- 

nics of percussive propulsion. The mood 

s REGGAE REARRANGEMENT 
e Peeni Waali (Shanachie) is a bizarre 

. but enchanting Swiss production featur- 

mw ing some of reggae’s greatest names — 

= Linton Kwesi Johnson, Lee Perry, 

® Rico, and assorted others — plus The 

Horns of Liechtenstein. The music 

slides from dub poetry to Arabic chant- 

ing to Celtic jigs to jazzy swing to hard 

rock guitar. Somehow the transitions 

work just fine, comfortably transporting 

the listener on a magic carpet over a 

fantasy musical landscape. 

® Edward II also stretches the bounds of 

w reggae with a Celtic flavor, polka jumpi- 

@ ness, anda Two-Tone-influenced 

The Wailing Souls 

Sergio Mendes 

goes from intensely frenetic to swing- 

ingly relaxed with a few moments of deli- 

cacy, but the interaction of these players 

and their ideas is constantly exciting. The 

sense of motion never lets up. 

multicultural funky attitude. Wicked Men 

(Rhythm Safari) bounds from one side of 

this musical universe to the other, but 

each track hangs together in a cohesive 

style even when exploring several influ- 

ences at the same time. The material in- 

cludes touching love songs and jump-up 

dance numbers, but outstanding is “Real 

World,” which explores the relationship 

of movie and television violence to the 

real world. 

The Wailing Souls have been around 

for a long time and are best known for 

their vocal harmonies and high-quality 

but straight-ahead reggae. All Over The 

World (Chaos) will shock their old fans 

with some of its hard-hitting, massively 

pop-oriented, rap-influenced dancehall 

tracks. However, it’s extremely well pro- 

duced, much of it is less massaged, and 

their message of peace and justice re- 

mains the same — perhaps it will now 

spread a little further. In addition they 

do a remake of “Sweet Black Angel” that 

is exemplary for its additions to previous 

versions while retaining the charm of 

the song. € 

| 
| 
| 
| 
' 

I Allreleases, except those with their own access, are available on CD for $18 each 

or cassette for $11 each (postpaid) from Round World Music, 491A Guerrero, 

i San Francisco, CA 94110; 415/255-8411. 
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There’s more to every tool than 

meets the eye. Some tools, espe- 

cially many computer-based tools, 

are as likely to sink your business 

as streamline it, if you don’t know 

the pitfalls. 

Dan Snodderly has worked with 

desktop publishing systems at 

three publishers. Herein he shares 

some of that hard-won knowledge. 

He offered this piece to us some 

time ago; we sat on our hands, 

and he sold it elsewhere: we now 

reprint it from Publishers Week- 

ly and Communication News. 

Snodderly, formerly an editor at 

Cornell University Press and else- 

where, is an editor at the United 

States Institute of Peace in 

Washington, 

DC. 

—Howard 

Rheingold 
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BY DAN SNODDERLY 

ESKTOP PUBLISHING (DTP) has brought with it a host of dis- 
advantages along with its many advantages. It is an excellent 
example of one of Murphy’s laws, “Every solution creates a 
new problem.” 

On the plus side, DTP has al- 

lowed publishers to bring much 
more of the production process 
inhouse; in theory, this gives 

them more control of the process 
and allows them to save time and 
money. In practice, bringing the 
process inhouse can have the op- 
posite effect. The publications 
manager can no longer intimidate 
the front office by invoking the 
mysterious rituals of the out-of- 
house printer, whose schedules 
are inflexible and who charges 
much more for delays. Adminis- 
trators now understand that the 
DTP operator is, most likely, the 
secretary down the hall, so they 
worry less about giving advance 
warning or keeping to deadlines. 
After all, “Sally is right here” 
and “these changes won't take 
a minute.” It thus becomes harder 

and harder for the DIP manager 
to say no. 

Proofreading can become an end- 
less chore, since the distinction 

between galleys and 
pages, or pages 

and re- 

vised pages, has virtually dis- 
appeared. Indeed, fifth or sixth 
revisions are not uncommon, and 
some people mark their proofs 
with the exact time (2:50, 3:10). 

Not only do editors have to read 
more stages of proof; they also 
have to read more text at each 
stage, since it’s often not clear 

how much of the corrected text 
was rerun. Furthermore, the final 

phase — fine-tuning the layout 
(aligning columns, changing type 
size, fixing bad breaks, and so 

forth) — can be remarkably frus- 
trating , since each change often 
creates new problems. As a result, 

the actual cost of producing a 
publication may be greater with 
DTP. Most publishers have no 
idea of the real cost, since they 

never figure staff time into the 
equation. 

Managing publication flow also 
can become more difficult, be- 

cause the DTP operator’s time 
will likely be taken over by desk- 
top duties. Colleagues in other 
departments will discover that 
their announcements or reports 

look a lot better designed on 
desktop. Although they aren’t 
willing to spend their own funds 
on a professional designer, “it 
sure would be nice if Sally could 
do something with this dull-look- 

_ ing piece. She’s so good at it, and 
it won’t take a minute.” 

Since DTP seems so quick and 
easy to the uninitiated, they have 
few qualms about dumping major 
new projects on the DTP depart- 
ment. Most people think that 
desktop software is just another 
form of word-processing soft- 
ware. They don’t realize that 
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desktop is a lot more complicated 
it than WordPerfect or Microsoft 
| Word. The price of the new tech- 
| nology is a steep learning curve. 

| And speaking of “Sally,” she may 
| be very excited about learning 

new skills and improving her 
marketability. That is terrific, ex- 
cept that it doesn’t actually seem 
to be doing “Sally” much good. 
Desktop systems generally are 
run by secretaries, editorial assis- 
tants, or other lower-level, mostly 

female employees. What seems 
to happen is that they get new 

responsibilities without ad- 
ditional pay. Conse- 

quently there 
is a lot 

I have said 
that DTP has 
many advan- 
tages, and that 

is true. You can 
save time, money, 

and certain kinds of 
aggravation by bring- 
ing portions of the production 
process inhouse. Besides, many 
publications departments have al- 
ready spent $10,000 on a desktop 
system, so it doesn’t make sense 

not to use it. 

What can managers do to make 
the best of the situation? 

First, be skeptical about 

anything a computer 
consultant tells you; they 

tend to downplay the 
downside. To do what you 

want to do may cost you 
more money and time than 

it’s worth. For example, it is 

possible to convert from IBM 
floppy disks to Macintosh flop- 

pies (and vice versa), but the pro- 
cess may be time-consuming, and ° 

- the converter may not be able to 
£& of turnover; read imbedded commands such 
2 managers are con- as footnotes. You may need a 
i « ~ stantly training people to consultant’s advice, but you 
, do DTP (which is, of course, very —_ don’t always have to take it. 

expensive). 
Second, learn how to use your 
system. You'll be able to manage 
the process much better if you 
understand the basic capabilities 
and limitations of DTP, and the 

only way to do that is to use it. 
You'll also be able to make cor- 
rections yourself if someone else 
is out sick and the deadline is 
looming. 

Third, acknowledge the fact that 
learning and using the desktop is 

a And what about the quality? 
! As good as “Sally” is, she is not a 
% professional designer. Untrained 
; DTP operators tend to overdesign 
F a publication, using too many 

i typefaces and design elements 
q and not enough white space. It 
; may well be that a lot of ephem- 
4 era looks better now than before 

DTP, but it is also true that a lot of 
more substantial publications 
look worse. 

27 GATE §5 ROAD 

going to take 
a large amount of 

your department’s time. 
Allocate enough of your 

budget to get more than one staff 
member trained. Reorganize of- 
fice duties to take account of the 
fact that at least one staff member 
will be spending a lot of time on 
desktop; indeed, you probably 
should rewrite that job descrip- 
tion to upgrade the primary DTP 
position. (Nobody likes to take on 
personnel, but do you really want 
to train a new DTP operator every 
year?) Charge this extra expense 
against the typesetting costs 
you save. — 

Fourth, work hard to maintain the 

concept that page proofs are to be 
read for typographical corrections 
only. When you aren’t successful, 
gently remind the offender that 
changes delay the process and 
increase costs. 

Fifth, at least for major produc- 

tions, insist on good design and 
printing, even if it takes more 
time and money. In particular, 
have your final camera-ready 
copy produced by a service 
bureau or professional typesetter. 
If you use a typical publications 
office’s laser printer, you'll get a 
density of 300 dots per inch. A 
service bureau will probably use 
a Linotronic printer, which prints 

at about 1,300 dpi. The difference 

will be obvious to your readers, 
although they won't necessarily 
understand why. 

Finally, try to have some fun 

doing it. After all, laughter is the 
best medicine (although brandy is 
also highly recommended). € 
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Good — 
Cheap 

Mac Stuff 

BY ANDREW DICK 

ae) HE MAC IS a wonderful computer that can help create or man- 

age: information, art, business, words, etc. Be warned, however: 

253355 MacLust is a virulent and infectious disease. It’s not fatal, just 

maddening — prices can drop 100 percent in two years, but there’s always 

something sensational and expensive coming out. Advertising hoopla ob- 

scures the fact that Macs can be inexpensive. You could publish the Whole 

Earth Review or run a small business with low-priced equipment — it 

won't be lightning-fast, but you'll save thousands of dollars. 

Prices quoted are Street (as opposed to Manufacturer’s Recommended). By 

the time you read this, hardware will probably be lower; software can go 

either way. 

Hardware 

Buying used computers is not 
particularly dicy. If a computer is 
gonna fail, it usually does so in the 

first six months. Two caveats: the 

Plus’s power supply is weak; it 
needs an add-on fan. Monitors 

can “burn in” if left on all the time. 

However, the damage is easy to 
see and avoid. 

Computer Apple dumped the Plus 
and SE, but they’re fine machines; 
unless you do color or sound, they 
can easily be upgraded to meet 
most needs. With upgrades, they’Il 
run System 7 and all but the higher 
high-end programs. Used Pluses go 
for $350, SEs for $450 (add $200 if 
they include 2.5 meg RAM and 
HDs). The Plus is slightly slower 
but will do 95 percent of what an SE 
or Classic will. However, the Plus 
is less expandable, and its power 
supply can blow. (Fixes cost $125.) 

The Classic, Apple’s new low-end 
Mac ($925 new with 4 megs RAM/ 
40-meg HD) is better than the Plus 
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and SE it replaced, but not much. If 
you'll need muscle, get a Classic II 
($1,250 new with 4/40 ): it’s a lot 
more computer. 

Memory You must have a hard 
drive. If you buy new, insist on an 

HD with external termination and 
external SCSI switching. New 40- 
meg HDs cost about $250. If (when) 
you run out of HD space, Super- 

Disk ($45 from Alysis: 800/825-9747) 
is an inexpensive and painless way 
to double the capacity of your HD. 
It’s great software. 

You'll also want at least 2.5 megs of 
RAM. The Plus and SE were shipped 
with 1 meg but can be upgraded 
to 2.5 or 4 megs. Do-it-yourself up- 
grades are easy, and cost $90 for 
2.5 megs and $180 for 4 megs. Up- 
grades from Technology Works 
(800/879-9739) include a lifetime 
warranty and excellent support. 

PRINTER’ Used ImageWriter IIs go 

1. It’s inconvenient, but you can get by 

without a printer — copy shops offer do-it- 

yourself laser printing for about 50¢ a page. 

Andrew Dick caught computer flu 
from the original Mac 128. He admits 

to techno-lust in his heart, but swears 

by his upgraded Mac Plus. 

for $165, but unless you’re on a 
very tight budget or print multi- 
part forms, don’t bother. Ink-jet 

printers give laserlike output at 
a fraction of the price. Apple’s 
StyleWriter ($325) and Hewlett- 
Packard’s DeskWriter ($350) 
are excellent. 

If you print more than basic text, 
two pieces of software will make 
ink-jet output nearly indistinguish- 
able from $2,500 lasers. Adobe Type 

Manager (ATM) eliminates “jag- 
gies” on skewed or odd-size text. 
It comes free with some programs? 
or you can buy it for $60. Freedom 

What: If | was on a tight budget, 

I'd get a used SE or Plus — in that 
order. Otherwise, I’d get a Classic Il. 

Whatever you buy, you need an HD 

and at least 2.5 megs of RAM. 

For software, you should first get 
the safety programs. It’s hard to rec- 

ommend other software without 

knowing your needs. (Buying used 

software is difficult — some pro- 
grams won't run under System 6.0.7 

or 7.0. Before buying, make sure it 
runs under both.) But for general use 

it’s hard to beat integrated packages 

— if you need more power in one 

area, add a standalone program. 

However, if you’re working in only 



of the Press Lite ($55 from Cus- 
tom Applications: 508/667-8585) 
renders Postscript graphics (and 
text) on non-Postscript printers. 
It’s slow and requires 2 megs 
RAM, but it’s good. 

Software 

If you track orders against inven- 
tory, profits, and salespeople, get 
Double Helix; if you keep statistics 
on global warming, get Excel; if 
you publish magazines, get Quark. 
High-end programs like these get 
all the attention, but for most peo- 
ple they’re like using a helicopter 
to go shopping. Modest programs 
don’t require the hardware and 
hassle of premier applications, 
but will do the jobs most people 
actually require. If you outgrow 
an inexpensive program, you can 

move up and take your data with 
you. Except as noted, the following 
run with 1 meg under System 6.0.5. 
With 2.5 megs, they’ll run under 
System 7. 

2. Apple might include it with system 
software; if so, you can get it from user 

groups and BBSes. TrueType (free from 
_ Apple) does the same thing, but I recom- 
mend ATM. 

and Where to Buy 

a couple of areas, it’s probably best 
to get individual programs. 

Where: Careful shopping can 
save big bucks. For commercial 

software, mail order is cheapest; 
MacWarehouse (800/255-6227), 
MacZone (800/248-0800), and 
MacConnection (800/334-4444) 

are reputable firms with excellent 

service. Get the catalogs; if you 
don’t see something, ask. Also in- 

quire about special offers and 

money-back guarantees before 
you order. For shareware, visit a 

user group (below) or bulletin- 
board system. 

Apple and some other companies of- 

Version” 

Worp Processinc WriteNow ($155 
from T/Maker: 415/962-0195) is 
software done right: clean, pow- 
erful, and fast. Taste ($85 from 

DeltaPoint: 800/367-4334) isn’t as 
elegant, but has a great price and 
lots of power: word processing, 
address book, and modest desk- 

top publishing and graphics. 
(Requires 2 megs RAM.) 

DataBase DAtabase ($65 from 
Baseline: 901/682-9676) is a desk 
accessory (DA).3 Great for address 
books, but strong enough for bigger 
jobs. RecordHolder Plus ($80 from 
Software Discoveries: 213/644-9225) 

3. DAs are always available. With applica- 
tions, you must exit the one you're in before 

you can open another. If you've got 2.5 megs 
of RAM, however, you can run Multifinder 

or System 7, where the distinction between 

applications and DAs essentially disappears. 

fer educational discounts; if you’re 

connected with a college or school 

district (or know someone who is), 

check this first. Mail order and “su- 

per stores” also offer good value. 

For used stuff, check the local classi- 

fieds, ads in Mac magazines, Boston 

Computer Exchange (800/262-6399), 

and user groups. (Call 800/538-9696, 

ext. 500, to locate a group near you.) 

Resources: MacUser ($27/1|2 issues; 
800/627-2247) and MacWorld ($30/ 
12 issues; 800/234-1038) are avail- 
able on newsstands. Check their ads 

and reviews. BMUG (415/549-2684), 
a national user group, is an extra- 
ordinary resource. @ 

is an application — not as conve- 

nient as a DA, but very capable. 
MyAdvancedDatabase ($35 from 
MySoftware: 415/325-9372) lacks 
picture fields, but it’s a powerful 
application and a great value. 

SPREADSHEET Even at double the 

price, nothing comes close to Bi- 

Plane ($60 from Night Diamonds: | 

714/842-2492: includes chart and 

DA). If you don’t require a full- 
blown spreadsheet, One Shot 
Worksheet ($45 from Baseline; 

includes chart and DA) is conve- 

nient and useful, and doubles 

as a presentation tool. 

Grapuics For convenience, power, 
and price, you can’t beat the DAs 

DeskPaint & Draw ($110 from 

Zedcor: 602/881-8101). SuperPaint 
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($132 from Aldus: 206/622-5500) is 
the most powerful application you 
can get for under $250. (Requires - 
2 megs RAM.) 

ACCOUNTING Quicken ($45 from 

Intuit: 800/624-8742), MacMoney 

($55 from Survivor Software: 

213/338-0155), and DacEasy Light 
($35 from DacEasy: 800/877-8088) 
are good for personal and small- 
business use. 

DeskTop PUBLISHING If Publish-It! 

Easy ($145 from Timeworks: 800/ 
323-7744) can’t do the job, you need 
a bigger computer and a promo- 

tion. Personal Press (Aldus, $120) is 

also very good — not as many fea- 
tures, but elegant and easy to use. 

Integrated Packages 
These have the basic applications 
(word processing, graphics, data- 
base, communications, spreadsheet, 

and chart). While they aren’t al- 
ways as powerful as standalone 
programs, packages offer amazing 
bang for the buck. Probably all 
many people will need. 

BEAGLEWorks ($185 from Beagle 
Bros.: 619/452-5500) has the basics. 
Every module is always available, 
and products from each can exist in 
the same document and be auto- 
matically updated by “hot links.” 
Good power, excellent integration. 
Superb! 

CrarisWorks ($180 from Claris: 
408/727-8227) has the basics and 
macros (which automate repetitive 
tasks). Beautiful interface, good in- 
tegration, and discounted upgrades 
to standalone applications. (Com- 
munications requires 2 megs RAM.) 

GreatWorks ($185 from Symantec: 
800/441-7234.) has basics, plus out- 

line. Not as tightly integrated, but a 
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What They Do 

Word Processing: Write, edit freely, 
check spelling, hyphenate, and use the 

thesaurus. Good-looking copy with 

minimum hassle. 

Databases: Organize and manipulate 
data. Search on various criteria (e.g. 
List all contacts who are activists, live in 

NY or CA, and work in the arts), calculate 

purchase orders, do form letters; keep 

notes, mailing lists, inventory, etc. 

Spreadsheets: Crunch numbers and 

do “what-if? analysis (e.g. We break 
even selling 9,000 widgets at $7. What if 
we reduce expenses 2¢?). For finances 

and statistics. Charting turns the num- 

bers into graphs. 

solid program from a good com- 
pany. Frequently bundled with 
other useful programs. 

Desk ($50-$180 from Zedcor: 800/ 

482-4567) has basics, plus remind- 
ers. While not as powerful as the 
above, Desk has advantages. The 

modules are DAs, so you can install 

just what you need, saving RAM 

GreerWonns 
4 EIReLias tov shenyatd epteatins 

Accounting: You enter the data; it 

does the rest of the work. Balance 

your books and produce budgets, tax, 
and financial reports. Helpful at home, 

necessary for business, a godsend at 

tax time. 

Graphics: Create (or import) graphics, 

then reverse, skew, distort, re-size 

(etc.) the results. 

Desktop Publishing: Produce posters, 

newsletters, presentations, and books. 

Miscellaneous: With a modem, Com- 

munications let you “talk” with other 

computers. Outliners are writing/pre- 

sentation aids. Reminders track and 

remind you of events. 

and HD space. As I write, Zedcor’s 

selling it direct for under $75: a 
tremendous value. 

Safety 
For virus protection, Disinfectant 

(freeware) is probably all you need. 
But if you’re nervous, get SAM ($65 
from Symantec). Hard-disk back- 
up is critical, and DiskFit Pro ($75 

from Dantz: 510/849-0293) is 
my favorite. 

Disk utilities make life easier and 
can save you from disaster. Norton 

Utilities ($85 from Symantec) and 
MacTools Deluxe ($80 from Central 
Point: 800/445-0412) are excellent 
and include hard-disk backup. 
Screen savers prevent burn-in; I 
use AutoBlack, but dozens of other 

free/shareware programs will do 
the job. @ 
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joy cycling around town on a 
~ decent machine. A unique, 

This is a “real,” strange-looking, oddly detailed but 
not freakish road bike that comes in a genuine 
Samsonite suitcase. It has |4 speeds 
and the usual features befitting a 
light (23.5 Ibs or so) and useful 
steed. It is not a dinky “folder,” 
though breakdown and setup take 
only a couple minutes. | have not 
ridden one yet; spies say it is re- 
spectable but not awe-inspiring. 
What's important is that you can 
now easily take a nice bike with 
you on the plane, boat or train 

vm 

with no fear of hassle or destruction. 

tomizing for your needs; there’s even 
an accessory that converts the suitcase 
into a utility trailer! —. Baldwin 

Bike Friday a 5 

Options permit a certain amount of cus- 
Bike Friday 
$749 - $829 
Information free from Green Gear Cycling, 

4065 W. | Ith Avenue #14, Eugene, OR 

97402; 800/777-0258 

Yankee Bicycle 

For those who'd welcome a low-testos- 
terone bike that's exceptionally easy to 
ride and manage in everyday urban use, 
this machine is hard to beat. The easy 
balance and mild performance may in- 
vite the sneers of serious roadies and 
mountain bikers, but make it 
possible and pleasurable for 
the easily intimidated to en- 

front brakes require skill not every- 
one can master). Amazingly, it 
stops even better when wet! 
Good materials are used 
throughout, though it would be 

nice to carve off a few of 
the rather pudgy 30 Ibs. 

Quatity get padded dua? sping 
seat. 

simple 9-speed expanding- 
chainwheel transmission e | 

Low bar S” sifer crotch Gearance 

makes gearshifting _ Pa 
| fo | f. A Quxk meease seat if 

nearly [Ooo prooj, adjusiment. fj 

light squeeze } 
Cable protected within @ 
the frame tubing applies 

Light and beautifully 
polished aluminum ° 
hubs, as and seat 

Post. 

oe 

if Front shes? quick 
release. 

long weat tres feature specia? smooth Strong and 
hon mudslinging tread. compact Qult- 

ay ky and. © 5 
ar Re Sten Nainiess keel spokes provide 

lag ng beauty and KeerGi. 

the powerful brake (at the rear only — 

24° x 9.5" high rolling efficiency Pet 

27 GATE 5 ROAD 

by using a more esoteric (e.g., more 
expensive) frame material. It’s re- 
ported to be selling well; | can 

see why, —J. Baldwin 

Yankee Bicycle 
$369 
Information free from 

Yankee Bicycle Company, 

1125 Carolina Drive, 

West Chicago, IL 60185; 

800/858-2453 

2 “ee 

f S Sraintes 
control canes 
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Yesterday’s Houses of Tomorrow 

Housebuilding remains the only major 
handcraft enterprise in our industrial so- 
ciety, Lacking the economic and perfor- 
mance advantages of mass production, 
but gaining little from on-site construc- 
tion by the building trades, houses are 
unnecessarily expensive to buy and 
maintain. Virtually all are biodegradable 
— an undesirable feature. Basic tech- 
nique is still eighteenth-century, but the 
problems have been recognized for | 50 
years or so. This book presents inspiring 
examples of innovative housing between 
1850 and !950. Not surprisingly, few 
are by architects, who tend to have a 
vested interest in current practice. 

There’s one by an early feminist deter- 
mined to ease the housewife’s lot. Tho- 
mas Edison is represented, as are Bucky 
Fuller and Frank Lloyd Wright. Each ex- 
ample is illustrated and accompanied by 
analyses placing the work historically, ex- 

This skinny but always meaty mag has 
been around for almost as long as WER. 
Rain got its start as an alternative-en- 
ergy information source, then segued 
into more community-oriented interests. 
Over the years, Rain has flourished, 
faded, and flourished once again — a 
veritable Phoenix. These days, it is one 
of the best sources for community-build- 
ing concepts and tools. Its roots are in 
Eugene, Oregon, a city that has had 
more than average experience in imple- 

menting the ideas that most people on 
our side of the fence only talk about. 
There's a bit of New Left tone to it, but 

no raving. | learn something essential in 
every issue. Rain is back on my must- 
read list. —J. Baldwin 

® 

In Great Barrington, MA, a low-price popu- 
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plaining its underlying philosophy, and 
revealing its ultimate fate. Fascinating, 
especially since the move to high-tech 
housing has yet to be made. 
—J. Baldwin 

e 

At Edison’s direction, the system of molds 
was modified to permit endless variations 
in the basic plan. In its August 28, 1909, is- 
sue Scientific American noted this flexibility: 

The completed “form” for a single house 
may require as many as five hundred dif- 
ferent sectional molds of cast iron bolted 
together, but the latter are so designed 
that a dozen houses in a row may be 
built on the same cellar plan, the first 
floor molds being disposable in several 
different ways, and the second floor 
molds likewise, so that no two houses of 

the dozen need to be alike, thus avoiding 
monotonous uniformity of appearance. 

@ 

The Aluminaire gave many Americans their 
first real glimpse of an International Style 
dwelling: sleek, low-maintenance surfaces; 
large windows making maximum use of 
natural daylight; built-ins; and a compact, 
efficient floor plan. Even if the startling, 

machinelike appearance of the house was 
not embraced by the majority of new 
homeowners and their architects, many of 
the Aluminaire’s features began to appear 

The panels, light enough to be delivered in 
pairs on the back of a small truck, could be 
erected using a simple beam hoist. Here 
workmen adjust placement of a panel for 
the small open porch of Polychrome 
House Number Two. 
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lar hangout, The Deli, had to move when 
its lease ran out, but the bank wouldn’t 
loan the proprietor the money needed to 
renovate the new location. SHARE [Self 
Help Association for a Regional Economy] 
helped him issue a ten Deli Dollars note, 
which he sold at US $9 to customers and 
friends. This provided him a low-interest 
loan that he would pay back in prepared 
food over the following year. He raised 
$5,000 in one month. Other community 

notes followed, side-stepping today’s credit 
crunch and adding the element of trust to 

“e 

ee 
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in American houses in the late 1930s and 
1940s. Two-story living spaces, such as the 
one featured in the Aluminaire, are today 

commonplace, as are built-in furniture 
_and the use of synthetics to create easy- 
to-clean, low-maintenance surfaces. The 
materials used in the house — aluminum 
and synthetic products — had appeared 
elsewhere, but their application to resi- - 

dential architecture was new. In the last 
50 years aluminum has become a ubiqui- 
tous cladding material in America, although 
not in the form of the square panels envi- 
sioned by Kocher and Frey but as hori- 
zontal strips that simulate traditional 
wood clapboarding. 

Yesterday’s Houses 
of Tomorrow 
(Innovative American Homes 1850 to 1950) 

H. Ward Jandl, John A. Burns, 

and Michael J. Auer, 1991; 224 pp. 

$29.95 ($33.95 postpaid) from 
Preservation Press, |785 Massachusetts 

Avenue NW, Washington, DC 20036; 

800/766-6847 (or Whole Earth Access) 

local economics. The Federal Government - 
doesn’t care about such local scrip pro- , 
vided it can be exchanged for US currency, 
and transactions using it remain taxable. 

Rain 
Greg Bryant and Danielle James, Editors. 

$20/year (4 issues) from P. O. Box 30097, 

Eugene, OR 97403 



Out of Place 

If you were parachuted at night into an 
unnamed town or city, would you be 
able to tell where you were? Eiffel Tow- 
ers aside, you probably couldn't. Societal 
insensitivity and ignorance of ecological 
diversity leads to not caring much that 
everyplace is Everyplace these days. 
This matter is examined in depth in 
this provoking book. The blight of same- 
ness isn’t inevitable. Here’s what you 
need to know to recapture or preserve 
your own unique local aesthetic. I've not 
seen this subject discussed so eloquently 
anywhere else. —J. Baldwin 

e 

Some years ago | spent considerable time 
touring the forest districts of Ontario and 
evaluating forestry practice. In one of the 
boreal forest management units my party 

ECOrrect Woodburning 

Now that there are EPA emission 
standards for wood stoves, the market 
is inundated with new designs. How do 
you choose a good one? Here's what 
| learned in shopping for a new wood- 
stove. My spies generally agree with this: 

Despite the wonderful convenience and 
efficiency of pellet-burning stoves, and 
the environmentally correct use of “waste” 
wood to make the pellets, they do not 
cost less to run than cordwood models, 
and usually cost a lot more to buy. 
Moreover, they have two or three 
power-hungry electric motors, a number 
of mechanical parts (with wearoutable 
bearings), and a computer, all of which 
may prove to be fragile. (If you already 
have a pellet stove, be sure to protect 
the computer circuit with a surge, sup- 
pressor, as you would any computer.) 
Pellet stoves can’t make heat during a 
power failure, and they cannot burn 
regular tree wood. If pellet prices rise — 
they may be artificially low at this intro- 

stopped to look at a clearcut operation in 
progress, a vast area of cleared forest 
stretching as far as the eye could see. As 
we surveyed this dismal scene, a very large 
Paul-Bunyan-style forester from the logging 
company stepped up to me, and in a voice 
that was at once stentorian in volume and 
caustic in tone, uttered these memorable 
words: “So you're the guy what’s been sent 
to plant flowers around our clearcuts, eh?” 

There seems to be a widespread under- 
standing of aesthetics as some kind of pana- 
cea applied to beautify the unfortunate but 
necessary scars created by the destructive 
exploitation of natural resources. 

® 

Through the media, the visibility of envi- 
ronmental issues everywhere in the world 
is immediate, vivid, and emotionally involv- 
ing. At the same time, these media reports 
have two things in common. First, they are 
almost inevitably out of town. They are 
somewhere else: in the diminishing rain for- 
ests of Brazil; in the burgeoning population 
and desperate poverty of Africa; in the dy- 
ing northern lakes of Canada and Sweden 
that are succumbing to acid rain generated 
by polluting industries a thousand miles 
away. We have the paradox that in a 

Oregon. Landscaping the clearcut: 
aesthetics as the sinecure for beautifying 
forest destruction. 

ductory time — you'll have no recourse. 
And it is not yet clear if pellets make en- 
vironmental sense after you add in the 
energy it takes to make and ship them: 

High-efficiency cordwood stoves come 
with and without catalysts. Catalysts must 
be maintained and replaced from time 
to time. They aren’t cheap (most are 
$100-$300), and they are easy to dam- 
age by ineptitude and chemical poisoning 
from unrecommended fuels such as col- 
ored magazine covers and plastic pack- 
aging. All work in essentially the same 
way, So look for high-quality materials 
and workmanship, and a good warranty. 

The better grade of relatively simple, 
EPA-approved noncatalytic cordwood 
stoves work fine — many perform as 
well as the more expensive cat models. 
As with the cats, they all work in pretty 
much the same way, despite fervent — 
claims to the contrary. They'll perform 
well with the increasingly seen fakewood 
“logs” that make use of the same waste 
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Out of Place 
(Restoring Identity 

to the Regional Landscape) 

Michael Hough, 1990; 230 pp. 

$18 ($21 postpaid) from Yale University 
Press/Order Dept., 92A Yale Station, 

New Haven, CT 06520; 203/432-0940 
‘ 

world increasingly concerned with dete- 
riorating environments and explosive urban 
growth, there is a marked propensity to ig- 
nore the very places where most people 
live. Second, the issues are so enormously 
complicated and of such magnitude that 
most concerned people feel helpless to 
do much about them. 

Beginning where it’s easiest, therefore, has 
to do with where most people are and 
where one can be reasonably certain of a 
measure of success from efforts made, no 
matter how small. 

that’s used to make pellets. Go for a 
name brand with the features you want 
and a good warranty from a dealer you 
like. Fuel consumption should drop by 
about a third compared to most older 
models, | hear from woodsellers who get 
around that these are the most trouble- 
free, and they'll probably cost the least 
to buy. I'll choose from one of these 
soon. And it won't look like part of a 
Civil War locomotive or a TV set, either. 
—J. Baldwin 

129 SAUSALITO, CA 94965 



BACKSCATTER 

Echoes from readers back to 

Whole Earth Review (27 Gate Five 

Road, Sausalito, California 94965). 

We pay $15 for every letter 
we publish. 

Demysticizing 
the red-headed friend 

| was surprised that you received only 

one negative reaction to your article, 

“The Sabbath of Women.” Lest you feel 

deprived by the absence of controversy 

you expected among WER readers, allow 

me to present an opposing viewpoint. 

As a human being equipped with female 

reproductive organs, | find your attitude 

about menstruation ludicrous. Clearly 

you were looking for spiritual meaning in 

your life, and found it through monthly 

bleeding. 

What | fail to understand is why this 

bleeding is any more magical than diges- 

tion, and eyesight, and circulation, and 

the myriad other biochemical processes 

that make us both animal and human. 

Menstruation defines female just as 

erection and ejaculation define male. 

But it is just one of the physiological 

characteristics that distinguish the sexes. 

And | equate femininity with that bundle 

of elements, not just my inherent ability 

to create new life. Maybe if | could do 

that alone, rendering sperm superfluous, 

| might be more impressed by the phe- 

nomenon. But blood is blood, whether 
it’s in one’s veins or running down 

one’s legs. 

| refuse to identify myself with my re- 

productive tract. Nor can | embrace the 

popular, romantic attitude about procre- 

ation, because | perceive it as god’s (or 

nature’s — choose your deity) way of 

ensuring that the species can perpetuate 

and evolve. All that separates our repro- 

ductive ability from the rest of the animal 

kingdom’s is our capacity to control it — 

a fact for which I’m deeply grateful, and a 

skill on which our survival as a species 
depends. 

This concept of “women’s wisdom” only 
exacerbates the sexism so entrenched in 

so many societies. By propounding that 

women have a special capacity for spiritu- 

ality thanks to their bleeding, you suggest 
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that they are even more distinct from 
men than is already believed. But | think 

that men and women are opposite faces 

of the same coin, and man’s sexuality is 

just as wonderful and important as every- 

thing already mentioned. Women should 

not expect the world to revolve around 
them when their wombs are shedding, 

any more than men should expect to be 

catered to every time their penises be- 

come erect. And consider this: is not an 

erection just as. uncomfortable, embar- 

rassing, and distracting as are cramps, a 

leaking crotch, and PMS? Men have to live 
with this under widely varying and unpre- 

dictable conditions, yet they manage to 

function every day of the month. As well, 

the days of retreat and spiritual contem- 

plation you advocate for “moon time” 

achieve the same effect as any form of 
recharging. There is nothing unique about 

the bleeding time, save for the altered- 

state feeling one gets any time one’s 

chemistry and/or focus undergo a change. 

Menstrual blood is a vital body fluid with 

a specific function. So are semen, sweat, 

bile, urine, feces, and mucus. The logical 

extension of your argument is both ab- 

surd and disgusting. After all, it’s natural 
and cleansing to have your nose run. 

Should we thus let snot run down our 

faces. whenever we have a cold? When 
our bladders or bowels are full, should 

we squat wherever convenient and let it 

flow? Or form support groups and dis- 

cuss the mysticism of evacuation? Shall 

we applaud each other every time we 

prove that our inborn systems work? 
Or herd people into tents for the dura- 

tion of their discharge and spiritually 

develop together? 

These make as much sense as sitting on 
moss and bleeding into it. These are just 

as wholesome and natural. Some of these 

were done by our ancestors, who were 
so much more in tune with the earth 

than our modern, sanitized selves. 

Well, these ancestors also had no idea 
why women bled between their legs 

roughly every moon cycle. Said ancestors 

also had hygiene troubles unknown in our 

time, and they developed fabulous expla- 

nations for phenomena they observed but 

didn’t understand. Perhaps we moderns 

suffer for the loss of spiritual rites, de- 

stroyed by technical knowledge. Certainly, 

there’s a flood of new faiths and rituals 
rising to fill the void. | consider menses 

worship yet another one. If you study 

evolution, anthropology, and related sci- 

ences, you can’t consider it anything else. 

Also, this attachment of meaning to 

physical womanhood leaves out so many 
women. The lone dissenting letter writer 

offered one example — those whose 
organs, for one reason or another, fail 
to perform as designed. And how about 

lesbians, who find themselves out of 
synch with “natural” sexuality, who have 
learned that personal and sexual identity 
occur in the mind? What about trans- 
sexuals, who found their womanhood 
imprisoned in a male body? And the her- 
maphrodites, who are neither and both? 

| agree that menstruation should be 
allowed as a socially acceptable topic and 

regarded as an important aspect of life. 

Conversely, it doesn’t warrant center 

stage. Much of what you consider cultural 
stigma | consider your own susceptibility 

to influence. | was processed through the 
same system of conventions you were, 
and am probably close to you in age, yet 

| ended up regarding menstruation as 

fact of life on par with breathing and you 

ended up regarding it as sacred. | find its 

impersonal “biologic necessity” as com- 

forting as you find it alienating. | need no 

auxiliary significance to live with it peace- 
fully and love my self and body. And | find 

it empowering to carry on with living, or 

to retreat and restore my psychic bal- 

ance, regardless what time of month... . 

Lastly, | protest associating the moon 

with bleeding. I’ve never known anyone 
who menstruates every 29'/4 days, with 
anything near the reliability of moon 

phases. That association may have been 
valid in ancestor days when sun, moon, 

and seasons were the timekeeping mech- 

anisms, and small groups lived in great 

intimacy. These days the relationship is 

purely fabricated — another mythos 

created to fill the void. 

| find awe and wonder enough in the sun - 

rising in the east every day, and gravity 

keeping us attached to the planet. Who- 

ever/whatever designed our amazing 
bodies and the universe we inhabit is a 
mystery that engrosses my heart and 
mind. Menstruation is so minor in the 
grand scheme of things that | can’t get 

excited about it. Each component of life 
leads me back to the bigger question, the 
biggest magic, and limits self-absorption. 

Which leads me to think that if everyone 

spent more time looking outward instead 
of inward, life on earth might be more 

harmonious. 

Carolyn Haley 

Troy, New York 



Whispers, intrigues, 
poison & muffled 
thumps offstage 
Kelly Teevan says “I do not have the sup- 

port necessary to carry out my job,” and 

states that the “task... was viewed as in- 

sufficiently interesting.” The implication is 

that he came up with a way to grow (and 

save) the foundation and the magazine, ~ 

and the staff didn’t want to do the work. 

Meanwhile, back at the ranch, Howard 
Rheingold glows about the job Kelly did 

bringing the whole operation back from 

the brink, then states that we are sailing 
into unknown waters again and a brand 

new Director has been hired. That the 

New Guy has the ability to grow a busi- 

ness without “sacrificing their artistic 

integrity.” Oh, and that you are going to 

do new things because they are the right 

things to do and you are the right people 
to do them. *Whew* You sure? 

That’s not even good gossip. There’s 

a hell of a lot of important stuff unsaid. 

Not reporting to us what bad, nasty 

thing/plan Kelly suggested that the board 
and staff (I can only assume) couldn’t ac- 

cept, to the point that the man left/got 

asked to leave, is pretty unacceptable. 

Waiting for Jon McIntire to tell us what 

he’s going to do is OK, well.it’s only fair 

| guess, but this thing didn’t start with 

him. Something happened. 

The Org chart says “Note that readers 
are included.” So, This long-time reader 

wants to know what happened. Complete. 
In the spirit of the financial reports that 

USED to appear each issue, blow off a 

page or two of sexual/lifestyle/drug/VR 

articles and let us look at the graceful and 
graceless group process of the community 

that makes up Point and WER. Please. 

Mark Galbraith 

Santa Barbara, California 

Akira Kurosawa’s movie Rashomon was 
about an event that was witnessed by sev- 

eral different people; the film showed the 

event from each of their viewpoints, and 
each viewpoint revealed a very different ver- 
sion of the story. The events surrounding 
Kelly Teevan’s departure constituted, in my 

judgement, a Rashomon situation of which 
at least six people — perhaps as many as 

twenty — have very different recollections. | 

thought it was only fair to give Kelly the space 

to say what he wanted to say, unedited and 

uncensored. And | said what | thought it was 

fair and true for me to say. We could have 

presented all relevant viewpoints, but we 

only have | 44 pages in the magazine, and | 

made the judgement that our readers would 

prefer more reviews and articles to an issue 

dominated by Gossip. We’ve been working 

hard at integrating our different visions of 

Point and WER, and finding new ways to’ 

achieve our goals. The process has been 

painful at times. We aren’t hiding anything. 

We’re growing. | know that everybody who is 
still around Gate Five Road agrees that we 

are stronger, rather than weaker, because 
of the process. —Howard Rheingold 

Writhing is 
our natural posture 
| called my sister, Sarah, and asked, 

“What do you make of all this, ‘startling 
news,’ ‘casualties,’ ‘sense of mission,’ and 

‘too much like hard work’ ?” She replied, 

“| do believe the old Co-Ev is back.” 

And now that I’ve read No. 75, | think 

she is right. | thought the last few issues 

were great, but, looking back, they now 

seem a little more “mainstream” than 

we expect from WER. They were a little 

too easy to accept. In personal growth 

seminars they talk about “leaving your 

comfort zone,” without which there is no 
possibility for change. It’s the same with 

WER. The fringe of society is where the 

interesting stuff happens, and is too 
important to ignore. 

What | like to read in WER is articles 

like “(Slap Slap) Wake Up!” You start 

out thinking, “this is a crock of shit,” but 

it draws you in with its weird logic, and 

before the end of the article, you’re start- 

ing to think differently about your view 

of the world. 

If my sister is correct, then congratula- 

tions! You’re doing the right thing. 

Michael Morse 

Garrett Park, Maryland 

We’re impressed 
(well, amazed), too 
| am impressed, well, amazed is more like 

it, with the reach of WER. The mail re- 

sponse to my article [“Return of the 

Peyoteros,” WER #75] included: |) a re- 

connection with an old caving buddy 
from high school days; 2) an offer of pro- 

fessional services and help with 
fundraising for the Huichol from an or- 

chard and forestry guy at UCB; 3) three 

checks, one of which was for $5,000. 

So the magazine certainly knew where to 
carry those words. 
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The $5,000 will go a long way for the 

Huichol projects. The donor’s letter 

mentioned a love of Huichol art. 

Bret Blosser 

Moab, Utah 

“Ambivalent” is perhaps 
not strong enough 
Please pardon me for not dragging out 

the (manual) typewriter, “technophile” 
that | am. Howard Rheingold’s piece in 

the introduction of “Vigil” [WER #75, p. 

4] certainly seems “pro”-technology to 

me, technology being the compassionate 

computer technological variety. | don’t 

like what | consider to be Truth labelled 

an Assumption. (AND | DON’T LIKE BEING 
KICKED). 

| think that the problem your long-term 

readers & fans (since 1970, sweeties) are 

having is that 20 yrs. ago you espoused 

voluntary simplicity & pulling the plug. 

Now you are flaunting (it seems) how 

great being plugged in is. For many, like 

myself, have devoted a lifetime to becom- 
ing unplugged. If you love computers, 

fine, but it stings a bit coming out of 

my favorite Unplugged Mag. 

Someday, maybe, | can see it, when 

I’m totally solared & can buy the non- 

radiating, non-polluting kind of word 

processor. But it’s low priority for me. 

And will probably not happen, since vol- 

untary simplicity turned to involuntary 

poverty in the 81 recession. 

So, it’s back to the land, where | am, 

& where | always wanted to be. Pre- 

nuke style. 

P.S. | do not in any way mean to down- 
play the importance that the WELL played 

in Jay Allison’s life. | recently went through 

a “vigil” myself, with a parent. | was deep- 

ly moved & touched by the article. 

| wish to point out that Howard exhibits 

an “arrogance,” a tone which uses the 

compassionate to somehow validate the 

plastic. Not only to validate, but to criti- 

cize those of us who are just not with 

the “program.” ... He infers that com- 

puter heads are consciousness-raised, 

growing, & that the rest of us had bet- 

ter get used to it, whether we own 

a computer or not! 

There’s only so much time in a day. We 

choose what fits us best. | don’t need 

computer consciousness shoved down 
my throat. It’s not a question of good or 

bad, light or dark, your place or mine. 
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Just don’t put down us little folks out 

here with our thumbs in the holes in 

the dyke. HA Ha. 

OH GOD WHAT HAVE | DONE NOW? 

Well, you started it with your lesbian 

articles, animal penis pictures, & dildo 

history. 

What | mean is, we’re out here planting 

trees and trying to keep “technology” 
from paving over the little postage stamps 
of wilderness left. We're not into glori- 

fying the computer. It’s a choice. 

| can’t live it both ways. | don’t choose to! 

Have a Lesbo day! 

Terri Scott-Farrin 

Kurtistown, Hawaii 

Hup! The march 
of technology continues 
| recently found an automatic (mechan- 

ical) pencil on the ground of a local col- 

lege campus. It works well, and | may 

never go back to using wooden pencils. 

So | can give away my Blackfeet Indian 

pencils (WER 64:122) — their quality 

was deteriorating anyway, especially the 

erasers — and my Koh-I-Noor sharpener 

(CQ 33:125). Automatic pencils have only 
gotten better since CQ recommended 

them in #30, p. 67. Fine polymer leads 

produce clean writing. Leads can be easily 

advanced and retracted. Large, last-a-long- 

time erasers are available for some mod- 

els. The one | found, a Pentel QE405, had 

the drawback of the eraser extending as 

| wrote until it was so far out it was un- 

wieldy when | went to erase. It extended 

because the mechanism responsible is the 

pen barrel turning; when | write | have 

the habit of turning the pencil to keep a 

sharp point on the lead, so the barrel 
was turning. A little duct tape (NWEC p. 

132) remedied that, but I’ve since bought 

the QE505, which has a tight barrel; no 

problem. Other drawbacks: the plastic 
barrels are not absorbent, so when 

working in a hot situation, like a green- 

house, the pencils become quite slippery. 

(I'd never noticed the absorbency of 
wood pencils until I’d switched.) And for 

a person who carries a pencil behind the 

ear — and sometimes both ears — the 

sound of the extra leads carried inside 

the pencil, muttering around inside there, 
takes some getting used to. Another 
brand I’d recommend: Sanford Logo. 

| just bought my first fountain pen, also. 

Can’t say much for it, as | promptly left it 
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at a friend’s place 300 miles back there. 
... My greatest worry buying non-dispos- 

able writing tools is that I’ll lose them, 

since that was my pattern with the dis- 

posables. Maybe just maybe I’ll be more 

careful with the permanent models. 

Michael Melius 

Hermosa, South Dakota 

Four sun-soaked 

days on Filthy Island 
Having just returned from a cruise, there 

is a facet of the cruiseline industry | must 
shed light upon. 

At our first port, while snorkeling in 

waters around the cruiseline-owned is- 

land, we discovered the ocean floor is 

littered with plastic glasses bearing the 

insignia of the cruiseline. Later we found 

that the island’s center is a hollowed out 

dumpsite for all the ship’s plastic (cups, 

plates, cutlery, etc.) waste. We watched 

in horror as trailer loads of plastic gar- 

bage bags were hauled to the site at 

the end of the day. 

My uneasiness would not go away. In 

asking a cruiseline employee if the waters 

were maintained, he informed me that 

there is someone living on the island full- 

time, collecting debris. He said they could 

not recover everything, and that the plas- 
tic glasses bear a close resemblance to 

jellyfish to the unsuspecting Sea Turtle 

who dines on them, only to die a very 

slow and painful death. As a result, their 

numbers are dwindling and the jellyfish 

population is exploding. 

He further said the cruiseline does NOT 

recycle plastic and styrofoam waste... 

some of the garbage is burned . . . and 

some is left on the island. 

He reported that he was nearly fired 

from a cruiseline once for standing guard, 

camera in hand, while cruiseline employ- 

ees prepared to dump garbage overboard. 

Although there is a $5,000 fine to the 

ship’s captain, if caught, the employee 

said, “ALL THE CRUISELINES DO IT.” 

When you consider 1500 passengers 

plus 1200 crew, at a conservative average 

of 5 plastic cups per day — in one year, 

that’s 4,914,000 plastic cups from ONE 

ship. There are hundreds of these ships 
CRUISE/BRUISING our oceans in this 
very moment. 

We had at least 15 pictures taken of us in 

various poses, both onboard and at port. 

There were several other photo oppor- 

tunities which we ducked. You were 

never obligated to buy these photos. 

| overheard a fellow passenger ask the 

photographer what they did with the 
unpurchased photos. She sarcastically 

replied, “We tear them up and make 

trees out of them.” 

We won’t choose to support these 

gigantic monster CRUISE/BRUISERS. 

Will you? Ask yourself. Take a stand. 

The irony is that the cruiseline’s own 
livelihood depends on a transformation 

of its own consciousness ... . as do the 

gentle creatures of the sea... and 
mankind itself. 

Patricia Schwimmer 

Eggertsville, New York 

Be a cultural organ donor! 
This evening | visited the office of a 

Czech magazine named Vokno, Contents 

is cultural. Thumbing through the current 

issue, there are articles on (I may be 
translating this first one wrong because 

of all the wordplay) “chaotic democracy 
and menstrual art”; the music of Skinny 

Puppy; sculpture by Mike Kelley; excerpts 

from Last Exit to Brooklyn; an interview 

with J. G. Ballard; an interview with “NY 

Shaman” Michael Medicine Eagle. . . 
well, you get the idea. 

Anyway, the editor asked a favor: they 
have no hard currency and feel out of 

touch with new and interesting things 

published in the US. He asked if Whole 

Earth readers could mail him back issues 

of mags and zines that are worth reading. 
The address is: 

Blumfeld S. M. 

Vokno 

Bolzanova 7 

110 00 Praha | 

Czechoslovakia 

Thanks in advance on their behalf. 

Robert Horvitz 

Prague, Czechoslovakia 

Environmental infor- 
mation urgently needed 
| am a Peace Corps volunteer in Czecho- 

slovakia working as an information re- 

sources advisor to the Trnava District of- 

fice of the Slovak Commission for the En- 

vironment. One aspect of my job is to 

develop and provide environmental infor- 

mation to the public. In addition to envi- 

ronmental concerns the Slovaks also 
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have a great interest in the United States 

and a very strong desire to learn English. 

Up-to-date information is difficult to ob- 

tain and much of the available informa- 

tion is from government or mainstream 

sources. | would like your readers to 

send us back issues of this magazine, 

and any others they feel are particularly 

interesting concerning environmental- 

ism in its broadest sense. 

| was surprised at first at just how eagerly 

these types of materials are greeted, and 

how thoroughly and creatively they are 

used. Even sending one or two issues will 

be greatly appreciated. Mail can be sent, 

surface, to me at Okresny Urad Zivot- 

neho Prostredia, Kollarova 8, 917 77 

Trnava, Czechoslovakia. 

Ann M. Hokanson 

Trnava, Czechoslovakia 

Would it be self-serving to mention that 
Helping Nature Heal (a Whole Earth Cat- 

alog devoted to the subject of environmental 
restoration) is still available? See page | 42 
for ordering information. 

Uprections 
& core dates 

No. 73: The new address for USGS 
Map Distribution (back cover and p. 

3) is Box 25286, Denver, CO 80225. 

No. 74: Homestead Fire Prevention and 
Suppression (p. | 1) is available from 

CPFC, P. O. Box 2214, Redway, CA 

95560. 

No. 75: The correct phone numbers 

for MLCS, Ltd., manufacturers of the 

Merle Clamp (p. 26), are 215/938-5060 

or 800/533-9298. 

Drawings and instructions for building the 

Escargot Canal Cruiser (p. 26) are $80. 

The Huichol Art Center (p. 51)’s new 

address is 12 Excelsior Lane, Sausalito, 

CA 94965. 

“Egg Sex” (p. 94) was excerpted from 

Susie Bright’s new book, Susie Bright’s 
Sexual Reality: A Virtual Sex World Reader 

($11.45 postpaid from Cleis Press, P. O. 

Box 8933, Pittsburgh, PA 15221). 

Diseased Pariah Newsletter (p. 107) has 

new subscription prices and a new order- 

ing address. Domestic subs are $10/year; 

Canadian, $12/year ($US); international 
$20/year ($US) from DPN c/o Men’s 

Support Center, P. O. Box 30564, 

Oakland, CA 94604. @ 

A better Pledge 

This card is the product of the 

Sunflower School, a small paren- 

tal cooperative and “‘life-long 

learning collective” in western 

Pennsylvania. 

We viewed the U.S. public school 

pledge of allegiance with some 
disdain and we entirely avoided 

it. However, we had some fun 

rewriting it back in 1987. 

Our pledge postcard is put to- 
gether by the kids and tells it like 
we want to hear it. And yes, we 

love our country (although we’re 
perhaps wary of our government). 

The going price for the cards is 
five for a dollar, postpaid. 

Joseph Jenkins, Steward 

Universal Community of Friends 
742 East Gilmore Road 

Grove City, Pennsylvania 16127 

develop. 
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Think Globally, Dance Locally 

How about some face-to-face fun combined 

Liberhy 

)\ bally, Dance Locally” is a motto emailed in by 

W/} one of our readers. We received it on the very 

day that the idea for a kind of discussion/dance/ 

party event came up in a meeting. We want to try 

to do one with the release of each issue and it 

O might go something like this. You show up at a 

| preannounced place, initially in the San Fran- 

cisco Bay Area. The first part of the evening 

would be getting together with a few contributors from 

the current and just-past issue, plus some WER editors and 

other staff, and, lo and behold, some interesting discussions 

Then we adjourn to the adjoining room where a band plays this 

really groovy music and, unable to keep still, we all undulate, swing and sway, 

leap and lizard the night away. We would like these events to be FUN, first and 

foremost, augmenting our printed pages with some real live humans who walk, 

talk, and dance. It would also be great if the events could show a small profit. 

Small sums of money coming in can make a big difference toward paying 

contributors and staff more, one of the things to try instead of including 

advertising in the magazine. 

The first event will take place at the Fort Mason Conference Center (Building 

A) in San Francisco, Saturday, September 19. To listen/discuss/mingle, plan to 

arrive at 7:30 pm; if you’d rather just dance, show up around 9:30. We're 

charging $15 for the full evening, $10 for the dance only. —J/Mcl 
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Gossip 

| did tell you to fasten your seatbelts in the pre- 

vious issue’s Gossip. Since then, Keith Jordan 

got married, Janu Stein joined WER as book- 

keeper (working with our accountant, Christine 

Goodson), Lorry Fleming replaced Robin Bishop 

as editorial assistant, WER managing editor 

Jonathan Evelegh (in his words) “got hung, 

drawn, and quartered,” WELL director Cliff 

Figallo resigned, WELL general projects man- 

ager Nancy Rhine resigned, and WELL Internet 

project coordinator John Hoag resigned. Lisa 

Winer is WER’s new data-entry clerk. Yibing 

Ma has joined the WELL’s programming staff. 

Maurice Weitman is the WELL’s new general 

manager. And WER editor Rheingold is off 

on a quest. 

Longtime readers will recognize the word “sab- 

batical” as an inhouse euphemism for “adios.” 

In the WER tradition of reversing WER tradi- 

tions, I’m going to make an exception in this 

case. I’m off on the trail of a book about vir- 

tual communities. The next three issues will be 

guest-edited. And then | intend to return to 

take us all on some wholly different tack. 

We’ve made arrangements for guest editors 

who are going to do us all some good. 

| will leave it up to the next editors to an- 

nounce their successors, but it is my pleasure 

to announce that the next issue will be edited 

by the entire staff of WER. In the words of 

Jonathan E,, “the inmates will take over the 

asylum.” | think it’s a great idea. The staff is 

extraordinary and they'll dig up some great 

stuff. | can sit back and read the magazine as 

a reader again. Maybe they will discover they 

won’t need an editor, in which case | will be 

doing the right thing. Wouldn’t that be cool? 

Jonathan E. is gone. My short take on this 

particular version of Rashomon at Gate Five 

Road is that there was a genuine disagreement 

among many members of the staff about the 

future direction of the organization, and one of 

the results of the decisions that we all made 

together about the future was Jonathan’s de- 

mise. I'll miss contending with you, Jonathan. 

You are a truly dedicated champion of quality, 

and a man who does a great job of living in his 

own movie. You made me a better editor than 

| could have become on my own. 

Lorry Fleming stepped bravely into a position 

she knew to have burned out three editorial 

assistants over the past three years. 

It does sound like life has been weird at Gate 

Five Road, and indeed it has, but what isn’t 
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visible in these brief notes is the process of 

growth we’ve been struggling through. We are 

indeed growing toward something, not disin- 

tegrating. A lot of things needed changing, and 

they have been changing in a far more con- 

scious way than ever before. 

Lorry is part of that. She helped us redesign the 

editorial-assistant position so it would no longer 

be a burnout. It’s working so far, though she’s 

only a few months into it. Lorry has worked in 

the independent-music world and the offbeat 

end of the magazine world. After RE/Search 

magazine, VWWER doesn’t seem so strange. 

Over the past six years, Cliff Figallo took the 

WELL from a pioneer colony of 600 explorers 

on the edge of cyberspace to a thriving and 

internationally recognized virtual community 

of 6,500 and still expanding daily. The WELL 

has been going through growing pains, and 

director/chief scapegoat of the WELL is a 

tough row to hoe for six years. Cliff is leaving 

amicably. In fact, he helped us pick his suc- 

cessor, Maurice Weitman, who has been on 

the WELL almost as long as Cliff: We’re all ex- 

cited about Maurice, who has already taken 

the helm and started doing all the right things 

for a new general manager to do. Maurice has 

extensive management experience in software 

service businesses, and a deep understanding 

of the WELL’s culture. 

Cliff has accepted the job of Director of the 

Electronic Frontier Foundation’s office in Cam- 

bridge, Massachusetts. We expect a strong 

alliance between EFF and WELL to continue. 

Nancy Rhine created the customer support 
department at the WELL; she and John Hoag, 

another much-loved WELL user and staffer, 

Keith and Cassandra and friends, atop Bernal Hill. 

have started a new consulting company, 

International Telecom Associates. 

With Jon Mclntire leading Point and Maurice 

leading the WELL and The Staff Itself leading 

WER, we are indeed sailing off into uncharted 

waters with more confidence than we’ve had in 

a long time — maybe ever. It hasn’t been easy 

becoming something newer and better than 

just a couple of maverick enterprises Stewart 

Brand started, but the consensus among the 

survivors is that we’re getting there. 

Back on dry land, Keith Jordan and Cassandra 

Shafer were married May 23 on Bernal Hill in 

San Francisco. It was a sunny day. Irish eyes 

were smiling. 

The next three issues will be fun. | wouldn’t 

have left if | didn’t know that. See you next 

summer. —Howard Rheingold 

Women Wanted: 
No Qualifications 

The Spring 1993 issue of WER will be edited 

by Jon Carroll, a columnist for the San Fran- 

cisco Chronicle and former editor of New 

West and other publications of varying quality. 

One of the themes of the issue is Real-Life 

Women; he would be interested in getting 

narratives, reports, or documents from or 

about unusual, surprising, admirable, colorful, 

opinionated, or unexpected women. No rhetor- 

ical flourishes, please, no manifestos; just facts, 

anecdotes, day-to-day specifics, strategies, ad- 

vice, shapes, colors, emotions, experiences. 

Nouns and verbs preferred; adjectives 

and adverbs optional. ‘€ 



When Stewart asked me to consider being 

Point director, | had just received several 

other project offers; | said “no,” but that 

I’d be willing to look into and discuss how 

Point might attract someone like me. | 

didn’t want to be engulfed with business 

concerns which would make it impossible 

to satisfy my creative needs. This was the 

predicament in which | found myself as 

manager of the Grateful Dead (I’ve filled 

various management positions with the 

Dead, off and on, for much of my life — 

began in 1968, ended my last five-and-a-half- 

year stint in 1990). Creativity is certainly 

involved in helping to solve the problems 

that surround a group as unusual as the 

GD, but it’s not the same kind of get-off as 

writing, acting, stage directing, or graphic 

art — other things I’ve done. 

| left my position with the Dead to pursue 

other projects, in particular the Global 

Teenager TV project, which started in the 

pages of WER (#65, p. 2). When it became 

clear that the Point director would not 

have to deal mainly with business details, 

but would be a kind of impresario, creating 

and following up on new projects, | began 

to reconsider. Point seemed like a good 

place to learn and do, a good match for 

my ideals, desires for creative expression 

and community, and a good use of the rath- 

er unusual configuration of talents and ex- 

perience | have picked up on my way here. 

As an extreme individualist with collectivist 

dreams, | like the idea that community can 

support and free you to be more yourself, 

reinforce our differences as positive con- 

tributions to the whole. 

It seems to me that most all organizations 

are dysfunctional; we all need to work to- 

gether better: to work on “process,” to 

overcome fear, to help each other cut 

through the untenable aspects of egotism 

and cupidity. You may think “the system is 

a four-letter word,” but the system is what 

we make it, and what we let it be. | spent 

three years working with a group of men 

and women in St. Louis who endeavor to 

diminish men’s violence against women — 

RAVEN (Rape And Violence End Now). 

My work there as a peer counselor, public 

speaker, and staffer was informed by the 

large amount of attention we gave to the 

way we worked with each other, the skep- 

ticism with which we treated our expecta- 

tions of ourselves as men, and our ques- 

tioning of our concepts of power. | learned 

some techniques for dealing with alterca- 

tions between people, helping people to 

listen and communicate better. And ways 

of asking myself questions about how | 

do what | do. 

I’m told there are no taboos here; I’m 

tempted to test that. No taboos means, 

among other things, more chance of identi- 

fying your blind spots, preconceptions, and 

tacit hierarchies. But that probably means 

that, from time to time, something here 

will offend. | hope the frequent result will 

be that you rethink some of your opinions; 

that you'll be challenged by a viewpoint or 

information you hadn’t considered. 

The heart of Point is Whole Earth Review... 

All projects should enhance the magazine 

and have a certain integrity with its eclectic, 

experimental tone. It’s a bit questionable 

to speak so soon of the kinds of projects 

| would like to generate from here; who 

knows what resistance or synergies will 

occur as we pursue the possibilities? But 

further on | will speculate on things we 

might try. 

I’d like to help increase our circulation. 

Staff and contributors should be better 

paid. This is difficult to accomplish because 

we do not accept advertising, the major 

source of revenue for most publications. It 

is possible to view certain advertising as 

dispersing useful information, but presently 

this is seen as a path strewn with pitfalls; 

your feedback would be welcome. Direct- 

mail campaigns, while loathsome, are one 

way to increase circulation. Various proj- 

ects could raise the magazine’s profile. 

In addition to reviews and shorter articles 

| would like to encourage some longer 

pieces, such as “Hear That Long Snake 

Moan” by Michael Ventura (WER #54 & 

55). In an era of ever-decreasing attention 

spans it is important to preserve more 

thorough forms of weaving thoughts into a 

rich context; understanding can go deeper, 

can have unanticipated results. The fewer 

the places where such thinking is offered, 

the more important they become to our 

species’ relationship to depth, satisfying 

meaning. | like the way WER can give read- 

ers the kind of insight that you normally get 

from the best fiction: the intimacy of the 

voice of a writer like Michael Ventura is a 

conduit for multiple levels of information, 

some conscious, mostly unconscious. 

So what are we trying to do here? We 

start from the belief that our thoughts, 

actions, the ways we care for one another, 

can make a difference. There is a bewilder- 

ing array of ideas, books, and tools out 

there. It remains the mission of WER and 

Point to point out interesting and poten- 

tially effective possibilities. 

| like the fact that it is hard to categorize 

this publication; that gives us the freedom 

to try many ways of giving “access to 

tools.” The very concept of “tools” is 

broadened, pushed beyond the literal, 

obvious interpretations. 

Projects we’re considering include a book 

series (examples: guides to grassroots poli- 

tical tools, social services that work, taming 

technology, and more); interactive multi- 

media products, some of which may overlap 

with book projects; conferences, of both 

the real-time/face-to-face and the ethereal/ 

computerized variety; events related to our 

twenty-fifth anniversary (June 93); and a 

series (we hope it’s a series) of combined 

discussion/dance parties: Think Globally, 

Dance Locally (we hope the first one will 

be this September. See box, page | 33). 

| feel very fortunate to be here, believe it 

to be a promising fit. This is a place where 

good work is done. Perhaps | can add some 

touches that will broaden its influence. Be- 

ing here has already involved a bunch of ups 

and downs and still feels worth doing. | look 

forward to seeing what we can do together; 

hope you find the results rewarding. © 
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Stand Up For Whole Earth — 
Become A Supporting Subscriber 

WHOLE EARTH REVIEW provides an eclectic and uncompromising 
forum free from serving the needs of outside advertisers. We need your 
financial support so that we can continue to meet your needs for chal- 
lenging and unobstructed ideas, reviews and art. 

We’d like to invite you to become a supporting subscriber. Here’s an 
easy way for you to give something back to Whole Earth Review. Just 
pick the level of support that works for you, and fill out the form 
below. As an acknowledgment of your generosity, you'll get the 
following benefits: 

1. You get your WER fast, by first-class mail, protected by an envelope. 

2. You get a tax deduction — we’re a 501(c)(3) organization. 

3. You get acknowledged in the magazine (unless you prefer otherwise). 

... And these: 

* Retaining Subscriber ($50/year): Acknowledgment in one issue. 

* Sustaining ($100/year): Acknowledgment in every issue for a year. 

° Munificent ($250/year): Two copies of whatever books or products 
we bring out during that year. 

* Maniacal ($1,000/life): A subscription for as long as you — 
or we — live. 

¢ Angelic ($5,000/life): Two copies of every Whole Earth book or 
product, until the end of your life or ours. 

¢ Perpetual ($10,000/life): A set of (available) back issues, two copies of 
every Whole Earth book or product, and a subscription that goes on for- 
ever and can be willed to descendants or otherwise passed on to others. 

Any level of support that you can give will help keep us publishing. 
Thank you in advance for your generosity. 

I'll Raise My Stake: 
Start (or renew or extend) my Supporting Subscription 
to Whole Earth Review. 

—— $50/Year (Retaining) Donation enclosed 

$100/Year (Sustaining) New Renewal 

$250/Year (Munificent) I'd like to make my 

donation in four quarterly 
$1 ,000/Life (Maniacal) installments of $ 

$5,000/Life (Angelic) The first installment is enclosed. 

(Lifetime subscriptions only, please.) 

$10,000/Life (Perpetual) 776 

Name 

Address 

City State Zip 
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J. H. Reynolds 
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Maria Rodale 
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Jim Sanders 
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Seattle, Washington 
David Williams 

Leeds, England 
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J. Kirk Wood 
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Birmingham, Alabama 
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Munificent Subscribers 

Tremaine & Gail Arkley 
Independence, Oregon. 

Mark Cohen 
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Massachusetts 
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Miami, Florida 
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Point Foundation 1991 Financial Report 
Balance Sheet as of December 31, 1991 

Assets 

46,856 

93,242 

1,575 

17,923 

40,675 

200,270 

Cash 

Accounts Receivable 

Inventory — 
Fixed Assets Less Depreciation 

Other Assets 

Total Assets 

Liabilities 

47,174 

524,974 

Accounts & Contracts Payable 

Subscription Liability 

572,148 . Total Liabilities 

-371,877 Fund Balance 

1991 Income & Expenses 

Income 

414,628 

15,790 

181,233 

25,903 

9,938 

25,300 

19,717 

8,552 

15,955 

12,767 

Subscription Income 

Back Issue & Single Copy Sales 

Newsstand Sales (after Returns) 

Book & Product Sales 

Royalties 

Chronicle Column 

List Rental 

Unclassifieds 

Contributions 

Other Income 

729,782 Total Income 

Expenses 

335,251 

114,746 

27,570 

11,732 

91,294 

24,290 

17,560 

19,735 

51,327 

4,215 

9,493 

9,046 

16,469 

21,566 

Payroll & Related Expenses 

Printing WER 

Writers & Illustrators 

Editorial/Production Expenses 

Fulfillment/Promotion Expenses 

Newsstand Expenses 

Book & Product Sales Expenses 

Chronicle Column Expenses 

Rent, Maintenance & Utilities 

Insurance & Taxes 

Office & Computer Supplies 

Depreciation 

Postage & Phone 

Other Expenses 

754,293 Total Expenses 

-24,511 Net Change in Fund Balance 

The accompanying 1991 Financial Report 

is for informative purposes only and should 

not be seen as an Official Financial Statement. 

Some changes may yet be made before the 

books for the year are closed. If you would 

like to see a copy of our final, full 1991 Finan- 

cial Statement, please request one by mail. 

Beginning with our next issue, we will return 

to publishing a quarterly report. We will also 

include some not-strictly-financial information 

(such as: number of new subscribers, ranking 

of sources for new subscribers, number of 

newsstand copies distributed, etc.). If there 

is anything you'd especially like to see, 

drop me a note. 

One new element in this report is the inclu- 

sion of our balance sheet (assets and liabilities 

as of the end of the year). As with other mag- 

azines, we have a large subscription liability 

(the value of the copies of Whole Earth Review 

still owed to current subscribers). That liabil- 

ity is larger than our tangible assets. What 

our balance sheet does not take into account 

is our intangible assets: the value of the busi- 

ness, subscriber base, subscriber good will, 

our good name, etc. 

We show a change in fund balance for last 

year of -$24,511. 1991 was a transition year 

in many ways. We raised our renewal price 

and our cover price. We chose not to try to 

get large numbers of subscribers to renew 

a year (or more) in advance (because that 

works out in practice as borrowing from the 

future — those subscribers are then not 

there to renew a year or two hence). And 

now we have a new Executive Director 

whose job it is to develop new projects that 

will have a symbiotic relationship with the 

magazine, both editorially and financially (see 

message from Jon Mclntire on page 135). 

The price increase and the patience in for- 

going early renewals is paying off; we are on 

a good footing for 1992. We'll report on 

some of the details of 1992 and beyond 

in our next issue. —Keith Jordan 

Point Organizational Structure (Revised 6/92) 

PEXOERSHIP 
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UNCLASSIFIEDS 

The Unclassifieds are a reader- 

to-reader service available to WER 

subscribers only. They’re designed 

to provide a cheap communication 

network for WER readers and mild 

financial assistance to the magazine. 

Unclassifieds are a great way to 

reach, survey, educate, link up with 

fellow Whole Earth Review readers. 

Send us your words, ideas, product 

descriptions, thoughts, messages . . . 

HATE YOUR JOB? Discover new work op- 
tions, alternative careers, self-employment 
opportunities. Trial subscription $1. The 
Whole Work Catalog, Box 339WER, Boulder, 
CO 80306 

FLY-AGARIC MUSHROOMS (“Soma”). 
Amanita muscaria and pantherina. Other 
uniquely-poisonous substances also available. 
New brochure. JLF, P. O. Box 184-W, 
Elizabethtown IN 47232 (812-379-2508). 

UFO DETECTORS! ELF Generators, Multi- 
Wave Oscillators, Rife Frequency Resonators, 
Orgone Energy Blankets. These and other 
controversial devices now available for experi- 
mental use only. Complete catalog only $5— 
Super Science, PO Box 392B, Dayton, Ohio 
45409 (513) 298-7116 

MOBILES FOR THE OUT-OF-DOORS. 
Brass, stone, and fishing swivels; write me for 
a flyer. $90 and up (mention WER); tiny to tre- 
mendous. Hank Roberts (Mobiles), P. O. Box 
231, Berkeley, CA 94701; 510/843-8639. 

KILL YOUR TELEVISION 

SEX: THE INTELLIGENT WAY to buy sex 
toys, lubes & oils, safe sex supplies, erotic & 
self-help books and videos — from catalogs 
that are friendly, informative and fun! Good 
Vibrations (toys) $2, The Sexuality Library 
(books & videos) $2, both catalogs $3. From: 
Open Enterprises, 1210 Valencia #WX, San 
Francisco, CA 94110 

JOSEPH CAMPBELL, 20 years lectures at 
Esalen Institute, audio tapes, plus Bly, 
Bateson, Watts, Huxley, McKenna + more. 
Catalog, Big Sur Tapes, PO Box 4-W, Tiburon 
CA 94920. (800) 688-5512 

WHOLESALE VITAMINS AND MINERALS 
Highest quality available. Sold by Doctors to 
their patients at twice the price. We sell di- 
rectly to the public as low as 60% off retail. 
That is less than Doctors pay! These supple- 
ments are fresh! Write for free catalog. 
Preventic’s Inc. P. O. Box 30327 K.C. MO, 
64112 or call our free Health Help Hotline 
1-800-888-4866. U.S.A. only 

FREE EARTH STICKERS. SASE. EarthSeals, 
Box 8000-WER, Berkeley, CA 94707 



RETREATS — WORKSHOPS — SEMINARS 
on spirituality and consciousness. Featuring 
some of the finest teachers of the age, in the 
heart of the high Sierra. Call or write for cata- 
log: Red Mountain Lodge, Route 1, Box 140, 
Crowley Lake, CA 93546. 619-935-4560 

THE WELL (Whole Earth ‘Lectronic Link): if 
you have a computer and a modem, you can 
be part of a unique community that meets 
online. The WELL is divided into conferences 
containing public discussions on just about 
anything you can think of ranging from culture 
to issues to technology. “Talk” directly with the 
many WER contributors who use the WELL. 
The rates are $15/month plus $2/hour for 
online time. Call 415/332-6106 for online 
signup, or 415/332-4335 to talk with us over 
the phone. 

VIDEOS OF VALUE for the mind & spirit: the 
environment, recovery, healing, ancient cul- 
tures and avant-garde arts, personal and 
societal issues, from the publisher of Joseph 
Campbell and the Power of the Myth. For in- 
formation, ordering or beautiful free catalog, 
call 1-800-292-9001 or write Mystic Fire 
Video, P. O. Box 9323, dept. WHO, S. 
Burlington, VT 05407. 

1991-92 DIRECTORY of Alternative and Radi- 
cal Publications Over 350 periodicals listed; 
$4.00. Write: Alternative Press Center, P. O. 

Box 33109, Baltimore, MD 21218. 

LIVING WITH YOUR BEST FRIENDS is a 
wonderful way to get through life. If you’re 
smart, creative, futuristic, fun-loving, egalitar- 
ian, love good conversation, aren’t afraid of 
the unconventional and are at a turning point 
. .. your future best friends could be us! Free 
literature. Kerista Community/WER, 543 
Frederick, SF, CA 94117. 

GNOSIS MAGAZINE #25 (The Journal of 
Western Inner Traditions’ Fall ’92 issue). 
Groups and Communities. Edited by Jay 
Kinney. Sample issues $6 each. Subscrip- 
tions: $20/4 issues ($25 for Canadian & 
foreign subs). Checks drawn on U.S. banks or 
Int. M.O.s to: Dept. W, The Lumen Founda- 
tion, P. O. Box 14217, San Francisco, CA 
94114. 

ULTIMATE SPIRITUAL KNOWLEDGE. Free! 
Send SASE. Truth, Box 1023-WER, Cam- 
bridge, MA 02238 

MIGHT MAKES RIGHT 

“THE PERFECT PARTNER Network News- 
letter,” links astrologically compatible, growth 
oriented, men and women for personal, pro- 
fessional and travel related purposes. For 
a complimentary copy call toll free: 
1-800-626-4254. 

CARETAKING AND ENVIRONMENTAL posi- 

tions and situations — Information Exchange. 
The Caretaker Gazette, Box 342-W, Car- 
pentersville, IL 60110. $14 — Six issues, 
$8 — Three issues. 

TRANSITIONS ABROAD magazine details 
work, study, educational travel worldwide. Six 
issues plus free Guide to Overseas Opportuni- 
ties. $18; sample copy $3.50. Box 344-3865, 
Amherst, MA 01004. 

To Advertise: 

magazine. 

any other graphic tricks. 

held for the following issue. 

i) 

* You must be a current subscriber. Please send a current mailing label (or 

copy) from the cover of WER when you send in your ad copy. You may become a 

subscriber when you place your ad. WER subscription rates are $20/year ($26/ 

year foreign and Canada). Please add this amount to your payment if you are not 
currently a subscriber. Order forms for subscriptions are at the back of the 

* Rates are $1 a word. You count them and send us payment with copy. We 

will not bill; payment must accompany the ad. . 

* The first few words in your ad will be in capital letters. We cannot perform 

* To run a repeat ad: Multiply your ad payment times the number of issues in 

which you want the ad to run. Send in that amount and we will print the same ad 

that many times. If you decide to repeat your ad after it has run, or if you wish to 

make a change in the copy, you must submit the ad again. 

* Deadline is September 28 for the Winter ’92 issue, January 7 for the Spring ’93 
issue, March 30 for the Summer ’93 issue, and June 29 for the Fall ’93 issue. 

Sorry, we will not take ads over the phone. Ads received after deadline will be 

¢ We print ads in the order received. “Unclassifieds” means “no categories.” 

* Mail ad and payment (made out to Whole Earth Review) to Nancy Bellaci, 

WER Unclassifieds, 27 Gate Five Road, Sausalito, CA 94965. Please include your 

phone number with your ad order. 

FRIGHTEN THE HORSES, a quarterly maga- 
zine of explicit fiction and nonfiction about 
sexual politics, abortion rights, queer identity, 
art and power. Send age statement and $6/ 
copy, $18/year: Heat Seeking Publishing, 41 
Sutter St. #1108, San Francisco, CA 94104. 

DRUG TESTING. Protect your civil liberties. 
Guaranteed. Info 800 333-2152. 

PENPALS IN 156 COUNTRIES matched by 
age, interests. Send SASE to International 
Pen Friends, Box 3697-WER, Santa Rosa, 
CA 95402. 

INSTANT DOMES: Up in 20 minutes! Many 
models. Catalog $1 Shelter Systems, Box 
67-WE, Aptos Ca. 95001 

NO DEAD SHEEP! Seatsweats car seat cov- 
ers are sweatshirts tailored for your car. 14 
styles in all colors. Call for free flyer & photos 
415 334-9339 

FREE ELECTRICITY. Hydroelectric power 
systems AC/DC, components. Engineering 
guide/catalog $15.00 Water Power Machinery 
Box 9723 WER Midland 08, Texas 
(915) 697-6955 
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THE SUN is sometimes mystical, sometimes 
whimsical, always soulful. A monthly maga- 
zine of ideas, The Sun celebrates good writing 
— and the warmth of shared intimacies — in 
essays, interviews, fiction, and poetry. Rather 
than push a particular spiritual or political or 
literary viewpoint, The Sun challenges its 
readers to live with questions, not answers. 
People write in the magazine of their struggle 
to understand their lives, often baring them- 
selves with remarkable candor. Winner of the 
Utne Reader's 1991 Alternative Press Award 
for General Excellence. Sample, $3. 12 is- 

sues, $30. The Sun, Dept. WE, 107 North 
Roberson Street, Chapel Hill NC 27156. 

AT THE GATE links compatible singles shar- 
ing attitudes on holistic living, ecology, peace, 
personal growth. Nationwide. Since 1985. 
Free details. Box 09506-WER, Columbus, 
OH 43209 

SO LIKE you were into drugs and fried your- 
self; found Jesus and jabbered in tongues, 
tried running and trashed your knee and now 
you are lost. Try maps, the ultimate addiction. 
Call MapLink 805-965-4402, your complete 
map dealer. And if you are really compulsive 
and want to do this up right, order the 340 
page World Map Directory for $29.95. 
Good stuff. 

PERIPHIC GLASSES, the latest in mind-ex- 
panding visual technology from The Embudo 
Center. DayWalking counterparts to our fa- 
mous NightWalking Rods (see WER #72), 
they’re tinted Lexan & clearly separate central 
from peripheral vision. Great for slipping into 
Sense-Surround & enhancing most motion 
sports. $50 from TEC, PO Box 181, Embudo, 
NM 87531. 

—— 
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DISCOVER HOME EXCHANGE! Inexpensive, 
sound, short/long-term. Responsible interna- 
tional membership. Invented City, 41 
Sutter-1090W, SF, California 94104. 
1.800.788.CITY. 

HANDCRAFTED SWEATERS. Our own natu- 
ral colored wool, tweeds and luxury yarns. 
Send $1 for yarn samples and brochure to 
Kato’Ya Knitting Company, Laytonville. 
California 95454-0975 

COMPUTER USERS! Counteract VDT 
radiation with full-spectrum light! Call: 
(800) 234-3724 for a free brochure. 

FRESH ORGANICALLY GROWN FRUITS 
and vegetables direct to you! No minimum or- 
der, delivery via UPS air or ground. Choose 
from a selection of over 100 varieties consis- 
tently available year round. “The only way to 
get fresher fruits and vegetables is to pick 
your own” —Marian Burros, N.Y. Times. Our 
fresh organically grown fruit and veggie sam- 
pler makes a great gift! For a free catalogue 
call 800 922 2396. Diamond Organics, 
Freedom, CA 95019 

CROP CIRCLES. There have now been 
3,000+ formations all over the world. What is 
behind this startling phenomenon? We have 
the largest selection of publications and vid- 
eos in the U.S. Phanes Press, PO Box 
6081-D, Grand Rapids, MI 49516. Phone 
1-800-678-0392. 

THE FUTURE OF PROGRESS challenges 
the Western notions of progress that underlie 
the current environment/development debate. 
Essays by Vandana Shiva, Martin Khor, Ed- 
ward Goldsmith, Helena Norberg-Hodge and 
others show how the trend toward a single 
world-wide monoculture is leading to social 
and environmental breakdown. By respecting 
cultural and biological diversity we can move 
toward truly sustainable and equitable pat- 
terns of living. Book, 230 pp., $8. Video, 30 
minutes, $20. ISEC, PO Box 9475, Berkeley, 
CA 94709. 

TSA, The Secret Alameda, grounded in the 
visual arts but also including literature with 
heart and seriously good humor is a new Bay 
Area Quarterly magazine well worth your $4 
for a sample copy or subscriptions $14/4 is- 
sues. TSA. P. O. Box 527, Alameda, CA 
94501 (510) 521-5597 
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PLANETARY SLIDESHOW PROJECT. 
Please send your magnificent shoots: Emilia. 
Permaculture. 11300 Bouriege. France 

ANCIENT POWER CENTRE rediscovered — 
Mendocino — stewardship convergence — 
prospectus booklet — $1.00 — Eden Project 
POB 849 Glen Ellen CA 95442 

WER BACKISSUES since #2. In Delaware: 

(302) 292-0824. 

FREE METAPHYSICAL BOOKLIST. 
Sunbooks, Box 5588(WER), Santa Fe, NM 
87502-5588. 

EXTREMELY UNIQUE, quality art reproduc- 
tions: $5.00 for catalogue refundable with 
purchase. You won't be disappointed. Apple 
Art, P. O. Box 5537, Plymouth, MI 48170. 

LIVING FREE newsletter. Forum for debate 
among freedom-seekers, homesteaders, 
survivalists, libertarians, anarchists; outlaws. 
Lively, unique. $9.00 for 6 issues, sample 
$1.00. Box 29-WER, Hiler Branch, Buffalo, 

NY 14223. 

SHAMAN’S EYE Shaman Sex $5.00 
Shaman’s Dance $5.00 Walk Between Worlds 
$100.00 A Doorway From a Windowless 
World Health/Integration/Transformation Heal- 
ing free to members. Shaman P. O. Box 1571 
Lake Oswego, OR 97035 

COMPUTER RADIATION virtually eliminated. 
$99. Send/call. Free Info: MacShield™ , 
PCShield™ , Box 1645-WE, Boulder, CO 
80306. (800) 484-9734 ext. 3859 Dealer 
Enquiries Welcome 

LIVE IN RUSSIA 1 - 12 month homestays 
includes private room plus meals. Five city 
choices. GSVN, 721 Montecillo Road, San 
Rafael, CA 94903 (415) 491-1532. 

OPEN RELATIONSHIPS, group marriage, in- 
timate friendship. Sound interesting? Contact 
others. SASE for details. Current issue $4.00. 
Touchpoint, P. O. Box 408-RW3, Chloride, 
AZ 86431. 

MS. CATHY SHULL. Location assistance 
please. 1977 NYC and Southampton. Dr. TR. 
DeRoche 701 North Central Ave. Flagler 
Beach, Florida 32136. 

SUBSCRIBE NOW to our monthly used and 
vintage instrument list with hundreds of quality 
instruments at down-to-earth prices. $5.00/ 
year ($10 overseas). Current issue free on 
request. Elderly Instruments 1100 N. Wash- 
ington, POB 14210-CM30, Lansing, Mi. 
48901 (517) 372-7890. 

RECORDS, CASSETTES, compact discs! 
New free discount catalog with over 10,000 
titles. Bluegrass, folk, blues, jazz, old time 
country, and much more, listed by category of 
music and by artist. Elderly Instruments 1100 
N. Washington, POB 14210-CMS30, Lansing, 
Mi. 48901 (517) 372-7890. 

HEAL YOURSELF by thought alone. | do it. It 
works! Your mind is far more powerful than 
you realize. Make yourself complete . . . turn 
on your healing mind. To learn this unique 
ability, forward $5.00 to: Terra Valere PO Box 
829 Marlton, NJ 08053. Money back if not sat- 
isfied within 7 days! 

DRAFT JIM HIGHTOWER as the 1992 Demo- 

cratic Vice-Presidential Candidate 

ERIC CHAET’S PUBLIC WORKS: | silk- 
screen approximately foot-square “signs” on 
cloth—concentrated face, my name, and 
words, e.g., “Seek Truth, Develop Capacities,” 
“You're Like Me in this Respect: What You Do 
Has its Effect,” “2 Who Clear, See, & Agree 
Can Move Mountain.” 1,366 known posted 
publicly, €.g., on utility poles, 31 states plus 
China. $10 each, 5 for $25. Eric Chaet, 2357A 
School Road, Greenleaf, WI 54126. 

ABORTING OURSELVES SAFELY! Bibliogra- 
phy of information on herbal and vitamin 
abortions, menstrual extraction, etc. Now is 
the time to educate yourself. $5 & SASE to: 
Autonomy, PO Box 591, Chilmark, MA 02535 

FREE MONTHLY NEWSLETTER. Metaphysi- 
cal perspective: Emergence of the Christ and 
Masters of Wisdom. Peace, spiritual, environ- 
mental issues. Tara Center, Box 6001-W, 
North Hollywood, CA 91603 (818) 785-9311. 

S.L.U.G.fest, Ltd. is a “magazine of free ex- 
pression” published quarterly. Please submit 

essays, poetry, fiction, philosophy, etc. to: 
P.O. Box 536 Leominster, MA 01453. Sub- 
scriptions are $20 per year for 4 issues. 

HEADING FOR EUROPE? Only $169 from 
the East Coast, $269 from the West Coast! 
$229 from Midwest (when available.) Hitch 
a ride on a commercial jet. Airhitch® 
1-800-326-2000. 

WANTED: Peoples Almanacs by Wallace 
11626 Ross Pierrefonds, Quebec Canada 
H8Y 1C7 

ANARCHIST COOKBOOK $21, Drug Testing 
at Work $17, Smart Drugs $12, Psilocybin 
Grower's Guide $14, Recreational Drugs $21, 
Marijuana Grower's Guide $18, Hallucinogens 
and Culture $13. Free shipping! Fast service! 
Catalog $2, VISA/MC (916) 725-0341 FS 
Books, Box 417457(WE) Sacramento, 
CA 95841 

BACK ISSUES: Extinct and Rare @ $90: 28, 
51-53, 57, 64. Endangered @ $35: 11-15, 49, 

50, 58, 60, 68, 71. All others $5. John 
Doering, 118 Las Ondas Ct., Santa Cruz, CA 
95060. (408) 426-0865. 

TRAVEL THE WORLD FREE as an air cou- 
rier! Details $12.95. Borgstar, Box 11894-WE 
St. Paul, MN 55111 

NATURAL AMERICAN SPIRIT tobacco and 
cigarettes. 100% free of chemical additives. If 
you have wanted to stop smoking but could 
not, or if you smoke out of choice rather than 
habit... here is an alternative you should at 
least try. By sending $2 for samples, you cer- 
tify that you are of legal age to purchase 
tobacco products, and we will send you one 
pack each of filter and non-filter cigarettes and 
one pouch of loose tobacco. POB 1840, 
Sample Request Dept., WER 11, Santa Fe, 
NM 87504. Charge telephone sample orders 
($3.00) to MC/V. 1-800-332-5595. 
SURGEON GENERAL’S WARNING: Quitting 
Smoking Now Greatly Reduces Serious Risks 
To Your Health 
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BODY/MIND/SPIRIT books-on-tape. Psychol- 
ogy, self-help, spirituality, recovery, healing, 
meditation, American Indian, affirmations. Ex- 
cellent selection. Free shipping. Free catalog: 
P.O. Box 75047-W, Seattle, WA 98125 
(206) 298-3651. 

HEALING BOOK just published! Can’t Hurt 
Me Now, on abuse, recovery. Photos. Free 
brochure — Dakota.Books, Box 1551, Santa 
Cruz, CA 95061. 

BEAUTIFUL ASIAN LADIES 17-40 residing 
overseas seek romance, marriage with Ameri- 
can gentlemen. Thousands featured, all speak 
English. Free photo brochure write: Box 437 
Davis CA 95616. 

MARY ENGELBREIT T-SHIRTS. 24 unique 
designs including Hurt Not The Earth, That’s 
What Friends Are For, Queen of Everything. 
Brochure. Serendipity, P. O. Box 5054 WE, 
Bloomington, IN 47407-5054. 

BUDDHIST MEDITATION offers relaxation, 
clarity, and insight leading to universal enlight- 
enment. Home study course based on close 
personal guidance. Nyingma Study by Mail 
WER, 2425 Hillside Avenue, Berkeley, CA 
94704 (510) 849-0971. 

WER/CQ BACKISSUES. 25, 28-31, 33-37, 
39-49, 51-52, 54-55, 66. Make offer. S. En- 

glander, 28 Brook St. Brookline MA 02146 
617/739-8332. 

DIFFERENT DRUMMER: The Online Alterna- 
tive Bookstore [parameters: 8-N-1, 2400]. Dial 
(615) 662-0403 on your computer to order 
from 1,000+ unusual, fringe, controversial 
books. Conspiracies, alternative healing, sub- 
cultures, hallucinogens, spirituality, sex, 
bleeding-edge science/technology, more! Due 
in July/Aug: “Encyclopedia of Unusual Sex 
Practices” and “Virtual Reality Playhouse” (do- 
it-yourself VR!). 100+ page catalog available 
for $6 ($3 credited toward first order) from Box 
210386, Nashville, TN 37221. 

WRIST PAIN RELIEF for mouse and key- 
board users. Economical, fashionable, ‘way 
cool’ mini support gloves. Dr. and OT recom- 
mended. Write or call for free brochure. 
MouseMitt International, 75 Green Valley 
Road, Scotts Valley, CA 95066 408/335-9599 

BACK ISSUES WER/CQ. #9 (Spring 1976) to 
#64 complete except for #27. Good condition, 
make offer. Call (513) 767-2616. 

NEWSSTAND BY MAIL: book & periodical 
catalog. Fall ’92 focus: JFK . . . Plus: choice 
fiction, fringe science, Perot-noia, wildstyle 
graphics, mailart, media wrenching, orgone. 
Selective listings, in-depth reviews, fast & per- 
sonal service. It’s fun reading in itself! $5.00/ 
year (2 issues): Flatland, Dept. 157, POB 
2420, Ft. Bragg, CA 95437-2420. 

WORLD INFO A HyperCard guide to world 
history, politics and problems. Suit senior high 
and freshman college and self-educators. 
$90.00 or ask for free sample stack from: 
Wimsoft: 326 Humboldt Avenue Wausau 
WI 54401. 

SHARE WHAT YOU’VE LEARNED. Learn 
what others share. Send S.A.S.E. for Info. 
Information Exchange 10 Murdock Ave 
Oneonta, NY 13820 

AMAZON MEDICINE/visionary plants, Litera- 
ture - Art - Elixirs, Exotic/Rare Plant Sources. 
$1. or $2. Catalog. Rosetta P.O. Box 4611 
Dept. W. Berkeley, CA 94704-0611. 

FOREST, RAINFOREST, wetlands, tree frog, 
mountain biking, dolphin and whale t-shirts 
that show what you can do to help. 49 de- 
signs. Free catalog. Good for fundraising for 
school or environmental groups. Call or write 
Jim Morris Environmental T-Shirts, P. O. Box 
831, Boulder, CO 80306 and 800-788-5411 

MAGICAL HERBS, aphrodisiacs, books on 
Astrology, Tarot, Crowley, spiritual as well as 
mystical and healing arts Free Information 
Wizard’s Way, P. O. Box 258, Asheville, North 
Carolina 28801 (704) 254-5220. 

BRAIN BOOSTERS. Hypnotapes. Think 
Drinks. Biofeedback. ElectroStim. Catalog. 
1-800-766-4544 MegaMind. 

~ LOVE WITHOUT LIMITS: The Quest for Sus- 

tainable Intimate Relationships. New guide for 
the responsible nonmonogamist. $18 or SASE 
‘to Dr. Deborah Anapol, POB 150474-GG, San 
Rafael, CA 94915-0474. 

THE I-CHING/Book of Changes Cycle of El- 
emental Music. Just one of over 100 titles of 
Chinese Healing Music, Buddhist and Taoist 
Sacred Music offered by Trigram Music Direct. 
Send $1 for catalog (refundable) or order now: 
We recommend “Sanskrit Singing of the Cen- 
tral Juvenile Chorus” (tape only), “Chi 
Circulation - Five Tones Healing Music”, or “I- 
Ching Music #6 - Regimen.” Tapes: $14.95, 
CD’s: $24.95 each. Add $3.95 s/h. Satisfac- 
tion guaranteed or money refunded. Please 
make checks or M/O’s payable to: Trigram 
Music. Suite 500, Dept. 558, 129 East Colo- 
rado Boulevard, Monrovia, California 91016. 
Canadians: Send Canadian Funds plus 7% 
GST to: Box 48808 Dept. 558, Bentall Centre, 
Vancouver, B.C., Canada V7X1A6. Allow 4 to 
6 weeks for delivery. 

POWERLESS? Our 105 page alternative 
energy guidebook/catalog has it all! Solar- 
electric, wind, hydropower, solar pumping. 
Complete systems. $5.00, refundable on first 
order. Integral Energy Systems, 109-W Argall 
Way, Nevada City, CA 95959. 
(800) 735-6790. 

BAMBOO FLUTES ... around the world. 
Shakuhachi: Beginner to professional models. 
Playing guides, recordings, access to bam- 
boo. Monty H. Levenson, P. O. Box 294-A, 
Willits, CA, 95490 (707) 459-3402. 

WER BACK ISSUES: $100 Extinct (28, 51, 
58, 55) and Rare (52, 57, 64). $50 Endan- 
gered (49-71). Also: $30 Soft-Tech (1978), 
and $45 WE Software Review, 1-3. Ray 
805-687-4330. 

MONEY FOR COLLEGE. Anyone can qualify. 
Guaranteed results! Free details. 5699 Kanan 

#168W, Agoura CA 91301 

NEED MORE ENERGY? Pyramid power re- 
ally works. Easy to construct and experiment 
with; plans, many other applications — $5.00: 
Gordon, 1297 Fieldbrook Rd., Arcata, CA 
95521. 

THE ULTIMATE Solar Food Dryer Book. Not 
like the toys on TV. Complete plans and in- 
structions. 45 pages. $8.00. ROC, 10422 
North Rd., Tomahawk, Wis. 54487 

NEW BOOKS on making money harvesting 
crayfish, turtles, frogs, leeches, minnows, etc. 
$8.00 each or send for free info. ROC, 10422 
North Rd., Tomahawk, Wis. 54487 

27 GATE 5 ROAD 

HEALTHY, AFFORDABLE COMPUTING We 
specialize in healthy computing at great mail- 
order prices. All of our systems come with a 
Low-Radiation SVGA monitor, WristAir key- 
board pad, one year warranty and toll-free 
technical support. Evergreen Computer 
Systems, 1-800-775-7476 

WHO WEARS THE PANTS? How do you re- 
late sexually? What do you look for in 
relationships? 20+ page astrological report 
reveals emotional/sexual compatibility, how 
you fulfill other's wants, desires; how your 
needs get met. For info & order form SASE 
to: AstroScoop, PO Box 410, Londonderry, 
NH 03053 

’'M STILL WALKIN’, so I’m sure that | can 

dance. 

FREE “YOU ARE SPECIAL” poem booklet, by 
Keith Benjamin (Innocently in Prison), seeking 
new trial to obtain his freedom. (714) 828- 
1000. Keith Benjamin #39333-066 “F,” 3901 
Klein Blvd. Lompoc, Calif. 93436. 

BOO HOO BIBLES. Synchronicity Explained. 
The Original Kleptonian Neo-American 
Church is accepting applications for member- 

ship. Since 1965. Write: Rev Mike Ryland, 
537 Jones St., #614 S.F. CA 94102. Or call 
Kevin Sanford at 512-443-8464. Boo Hoo 
Bibles are available for $19.95 p.p. 
A ‘60’s icon! 

141 SAUSALITO, CA 94965 
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COMMON-SENSE 
PEST SON 

& j 

ii 
Least-toxic <a 

solutions for your 
home, garden, pets 
and community 

Willlam Olkowsd + Shelfo Door * Helga Olkowshi 

AHRE GARDRING Dom 

Common-Sense 

Pest Control 
by William Olkowski, Sheila 

Daar and Helga Olkowski 

This is the definitive guide 
for managing and preventing 
pest problems in your home, 
garden, and community. 

O rd e r Fo rm all prices postpaid 

Common-Sense Pest Control ___ $41 each = 

Artificial Life __—‘ $26 each = 

The World of Zines__ $16 each = 

Based on the concept of Inte- 
grated Pest Management, this 
comprehensive book offers 
proven and practical pest- 
control solutions — many - 
of which do not involve ex- 
pensive chemicals. In every 
case, the authors present their 

techniques clearly and con- 
cisely, with many drawings, 
charts, references, and lists 

of suppliers. 

“Destined to become the Joy 
of Cooking of the pest-control 
world. This one chews circles 
around the competition.” 

—Richard Nilsen, 

Whole Earth Review #73. 

1991. Hardcover, 736 pages, 

with resource appendix and 

index. $41 postpaid. 

_ by Steven Levy 

Artificial ae 
Life ges 

Science journalist 
Steven Levy, 
author of Hackers 
(WER #46), tells 

how scientists 
from different 
disciplines are us- 
ing the power of 
computers to generate, evolve, and 

observe artificial life. 

While A-life holds the promise of helping 
us to understand the path of evolution or 
to engineer new virus-killing molecules, it 
may also lead to the creation of artificial 
offspring that could evolve beyond our 
ability to control them. 

As WER editor Howard Rheingold says in 

STEVEN LEVY 

a 
E 
fj Virtual Reality (HC) ___ $24 each = ie 

RR Virtual Reality (SC)___$14each=____ a 

EE Helping Nature Heal__—« $16 each = id 
a ie 8 
i The Fringes of Reason ____ $16 each = a 

a Essential Whole Earth Catalog ___ $20 each = | 

- Whole Earth Postcards $6 doz = Name - 

Whole Earth T-Shirt: large $15 each = 
a : Ni Address Bi 

| extra large $15 each = | in 

- Back issues # # # City HA 

a Prices sie FS 6 = —_—_ State /Zip } N 

Bl 7.25% Sales tax (California residents only) = 5 ©) 

- Foreign delivery $1 per item = Say ae 

tional UPS deli tinental US item = 
Sg ea sere only) $2 per item = Send to: Whole Earth Review, P. O. Box 38, E 

q gE 
i TOTAL = Sausalito, CA 94966 415/332-1716 
-! «p76 ff 



A GUIDE TO THE IRDEPEMOENT MAGAZINE REFOLOTION 

and unusual zines available The World 

in of Zines today; 
ho Dab eae : (A Guide to ¢ a history of zine publishing; 
the excerpt from Arti- he bapendeir sefecald Meane tg , 
ficial Life in this issue, Moltke ow to: publish your own zine. 

“Whatever we decide Revolution) 1992. Softcover, 224 pages. 

about creating or not ’ $16 postpaid. 
creating possible are 

Gunderloy 
successors, humans an ee 
ought to make that Goldberg Janice, 
decision before we ‘ Editors of 
lose control of the Factsheet Five 

process we started. 
To talk intelligently Whole Earth Review has regularly featured 
about where a pow- Mike and Cari’s gleanings from the more 
erful new technology than 10,000 small magazines — “zines” — 

being published today in the US. They are paperback! 
the world’s foremost experts on zinedom, . 
having chronicled these publications since wrist civic 
1982 in the pages of Factsheet Five. Virtual Reality 

by Howard Rheingold 

might lead, we have 

to understand what 

it is.” 

1992. Hardcover, 

390 pages, with 

index and I 1 

color plates. 

$26 postpaid. 

The World of Zines provides a window on the 
zine world with information that includes: 1991. Softcover, 415 pages, with 

bibliography and index. 

$14 postpaid 

(Hardcover: $24 postpaid). 

¢ a directory of 400 of the most interesting 

Whole Earth T-Shirt 
Our brilliant globe flies again on white wings. 

Back imprint reads “Access to Tools & Ideas.” 
Printed on navy blue 100% cotton quality- 

weight Ts. 

L and XL sizes 
only. - 
$15 postpaid. 

An Introduction to 

Environmental Restoration 

The latest Whole Earth Catalog: 

Helping Nature Heal 
(An Introduction to 

Environmental Restoration) 

Edited by Richard Nilsen; 

foreword by Barry Lopez. 

Order by phone: Whole Earth Postcards 1991. Softcover,.I51 pages, 

415/332-1716 A gorgeous blue-green jewel of with bibliography, index, and list 
a planet set against the black of organizations. | or fax 415/332-3110 | ofspace 
$6 per dozen postpaid. 

$16 postpaid. 

Nia 5 



READER SERVICES: HOWTO... 
Subscribe to WER 

Subscription rates to Whole Earth Review for 
individuals are $27/year (4 issues) or $49/two 
years (8 issues). Subscriptions for institutions 
are $35/year or $63/two years, Add $8 for 
Canadian (includes GST) and $6 for other 
foreign surface mail; add $12 for airmail de- 
livery anywhere in the world. Send orders to 
Whole Earth Review, P. O. Box 38, Sausalito, 
CA 94966; fax us at 415/332-3110; or 
call 415/332-1716. 

To order back issues of Whole Earth Review, 
see the inside back cover. 

Resolve Sub Problems 

lf your subscription or gift sub has a defect, 
please address your correspondence to us at 
P. O. Box 38, Sausalito, CA 94966, or call 
Linnea Johnson at 4! 5/332-1716. Please 
provide us with the subscriber number from 
your magazine label, billing or renewal form. 

Talk To Us Online 

You can subscribe to Whole Earth Review, 

resolve a subscription problem, change your 
address — all via electronic mail. Our cus- 

tomer-service email address, reachable 

from many electronic mail systems, is 
wer@well.sf.ca.us. 

You can also communicate with WER sub- 
scribers and staff in the electronic Whole 
Earth.conference on The WELL (Whole Earth 
‘Lectronic Link). For information about The 
WELL, call.4.15/332-4335 weekdays 9 to 
5 PST, or email info@well.sf.ca.us. Register 
anytime via modem: 415/332-6106 (The 
WELL's direct line); your local CompuServe 
Packet Network access node (Host: WELL); 
or Internet (well.sf.ca.us). 

Change Your Address 

Moving? Let us know your new address (ob- 
viously). Ideally, we'd like to know six weeks 
in advance, and to have a copy of your old 
address, label. The Post Office is not obliged 
to forward Second Class mail. 

Rent Our Mailing List 

Contact our list manager, Pacific Lists. Call 
415/381-0553; ask for Stephanie Wolpert. 

Recent renters: ACLU, Co-op America, Pueblo 
to People, Sierra Club, Scientific American, 
Daedalus Books. 

If you want your name left off our mailing list 
rentals, please write and tell us. 

Reprint 

It s our policy to allow reprints in small quan- 
tities for nonprofit classroom and community 
use at no charge. There is no need to request 
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permission. While we appreciate being in- 
formed of the uses to which our material is 
put, we will not necessarily respond to re- 
quests for reprint permission from the aca- 
demic community. Requests for commercial 
and trade reprinting should be sent to WER/ 
Reprints, 27 Gate Five Road, Sausalito, CA 
94965. 

Cope With Sales Tax 

Our review access format gives a list price in 
bold, followed by a postpaid price (list plus 
postage and handling). Depending upon 
where you live, and upon where they have 
their operations, many publishers and mail- 
order companies now charge your state’s 
sales tax on mail-order sales. This is so com- 
plex, varied, and changeable that we have 
decided against including a tax figure with 
each review. However, if you do not send the 
tax, your order may be delayed while they 
write back asking for the money. To avoid 
this delay, you could add your state’s sales 
tax based on the list price, or call and ask 
about your particular situation. 

Order From 

Whole Earth Access 

Any book we review that has: “or Whole 
Earth Access” under its ordering information 

may be ordered by mail or telephone from 
Whole Earth Access (WEA) in Berkeley, Cal- 
ifornia. This company was inspired by the 
Whole Earth Catalog more than 20 years 
ago, but has always been a separate and in- 
dependent company. We list WEA as a con- 
venience to our readers, who may want to 
order from a single source instead of dealing 
with various publishers. To order from WEA: 

|, List the titles and quantities of books you 
want. It is helpful to indicate the page num- 
bers on which they appear in Whole Earth 
Review. Start with the list (not the postpaid) 
price. Total the prices of the books, Add 
$3.50 postage for one book, $5 for two to 
five books, and 50¢ for each additional book 
(for delivery in California, add local sales tax). 

2. Enclose payment in full via check or 
money order. VISA/MasterCard customers: 
print name from card, account number, ex- 
piration date, and sign your name. Credit- 
card orders may also be called in. 

3. Include your street address. All orders are 
shipped UPS, which does not deliver to P. O. 
box numbers. 

4. For foreign orders, shipping is $5 for the: 
first two books and $! for each additional 
book. Send check or money order in $US. 

Whole Earth Access - 
822 Anthony Street, Berkeley, CA 94710 
510/845-3000 

Nee roam Yolo) ime) a =m D(a ai olbime) ac 

Help us reach more readers by getting your local bookstore or newsstand to 

carry Whole Earth Review. These distributors serve retail outlets around the globe. 

Alishan Pty LTD (Saitama-Ken, Japan) 
(81)0429-74-3036 

Armadillo & Co. (Culver City, CA) 213/937-7674 

Basic Living Products (Emeryville, CA) 510/428-1600 

Bear Family (Tucson, AZ) 602/881-0193 

Bindon (Berwyn, IL) 708/788-6726 

Book Tech Distributing (Denver, CO) 303/329-0300 

Bookpeople (Oakland, CA) 510/632-4700 

Bookshop Santa Cruz (Santa Cruz, CA) 
408/423-0900 

Borealis Books (Ithaca, NY) 607/272-7752 

Bulldog News (Seattle, WA) 206/632-6397 

Computer Literacy (San Jose, CA) 408/435-5016 

Daybreak Distributors (Milton, MA) 617/698-4343 

Desert Moon Distributors (Santa Fe, NM) 
505/984-8446 

Doormouse Distributors (Toronto, Ontario) 

416/968-6890 

Fine Print Distributors, Inc. (Austin, TX) 
512/452-8709 

Hale, Inc. (Newark, DE) 302/368-8952 

Hokulele Distribution Company (Hokulele, Hl) 

808/775-0150 

Homestead Book Company (Seattle, WA) 

206/782-4532 

Inland Book Company (East Haven, CT) 

203/467-4257 

Jech Distributing (San Diego, CA) 619/452-7251 

L-S Distributors (South San Francisco, CA) 
415/873-2094 

Last Gasp (San Francisco, CA) 415/824-6636 

Metro Software (Falls Church, VA) 703/536-5040 

Neshaminy Valley Natural Foods (Ivylands, PA) 
215/443-5545 

New Leaf Distributing Company (Atlanta, GA) 

404/691-6996 

Northtown Books (Arcata, CA) 707/822-2834 

Olson Distribution (Minneapolis, MN) 

612/724-2976 

Serendipity Couriers, Inc. (San Rafael, CA) 

415/459-4000 

Small Changes (Seattle, WA) 206/282-3665 

Chris Stadler (Baltimore, MD) 301/467-8462 

Tower Magazine/MTS, Inc. (West Sacramento, CA) 

916/373-2561 

Tree Frog Trucking (Portland, OR) 503/277-4760 . 

Ubiquity Distributors (Brooklyn, NY) 718/875-5491 

Warner Publisher Services International and ID 

Wholesaler-serviced Retailers (New York, NY) 
212/522-8900 
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te Whole Earth Review and bill me for just $20. 
Name 

Address 

City State, ee Zp 

New orders only, please. 

New subscriptions begin with our next quarterly issue, unless otherwise requested. Please allow 6 to |0 weeks for 
arrival of your first issue. $8 additional for Canadian, $6 for other foreign subscribers. 

Whole Earth Review POB 38, Sausalito,CA 94966 415/332-1716 Fax 415/332-3110 
Printed on 100% recycled paper 

Send Whole Earth Review as my gift to: 

Name 2 Address 

Address we ‘ City State Zip 

ty a 2 While I’m giving gifts, I'd like to start or renew my 

subscription to Whole Earth Review at the special low 

price of $20. For givers of gifts or new subscribers only. 

wih ee Bill me (J Renewal (Gift-Giver Special) 

Q) Payment Enclosed © New Subscription 
City State Zip 

Be Need more space? Send us a list; there’s no limit on this offer. Please 

ws add $8 per year for Canadian, $6 for other foreign subscriptions. 

Address Whole Earth Review POB 38 Sausalito, CA 94966 
415/332-1716 Fax 415/332-3110 

City State Zip 3076G Printed on 100% recycled paper 

Send Whole Earth Review as my gift to: “CNAME 

DEI rr Address 

Address : City State Zip 

(J While | m giving gifts, | d like to start or renew my 

subscription to Whole Earth Review at the special low 

: price of $20. For givers of gifts or new subscribers only. 

Address a Q) Bill me () Renewal (Gift-Giver Special) 

Q) Payment Enclosed = () New Subscription 
State ——— Zip 

Need more space? Send us a list; there’s no limit on this offer. Please 

add $8 per year for Canadian, $6 for other foreign subscriptions, 

Address 3 Whole Earth Review POB38 Sausalito, CA 94966 
415/332-1716 Fax 415/332-3110 

Cty —_________________ State __— Zip —___—_ 307 Printed on 100% recycled paper 



Explore ideas that 

are still ahead of the 

times. Find useful 

tools and products 

with Whole Earth’s 

pioneering research 
and thorough access 
information. 

75. Summer 1992 — Empathy, consensus, and 

consciousness; a crosscultural wedding in Cam- 

eroon; spirituality and feminism in Islam and Juda- 

ism; Huichol Indian peyoteros and Mayan healing; 

a Big Sex Section, so to speak; Invisible Literature 

(a treat for the back-alley semiotician). $7. 

74. Spring 1992 — The Goddess Is Alive: 

women’s wisdom from Z Budapest and Paula 

Gunn Allen; reviews of pagan zines; reflections of 

an outlaw volunteer; fighting for the forests: ne- 

gotiating tactics, tools and resources for forest 

activists; robot Olympics; Brian Eno on world 

music; the coevolution of governance; reviews 

of maps and atlases. $7. 

73. Winter 1991 — Questioning technology: 

Jerry Mander, Langdon Winner, Howard Levine, 

Peter Calthorpe, J. Baldwin, Ivan Illich, Amory and 

Hunter Lovins, William Calvin, and others debate 

the merits, drawbacks, and outcomes of various 

technologies. $7. 

72. Fall 1991 — Extending human perception 

with Nightwalking, lucid dreaming, virtual reality, 

psychedelics, and Neuro-Tarot; cultural survival 

of Hawaiians, Mayans, and Tibetans; eldercare; 

Art Kleiner on corporations. $7. 

71. Summer 1991 — Global and local elec- 

tronic networking by citizen activists; myths and 

dreams — interviews with Wendy Doniger and 

James Hillman; storytelling, from multimedia to 

native American traditions; “Snake Talk,” by Anne 

Herbert; Lara Owen on menstruation; Ecuador- 

ian shaman Mercedes Mamallacta. $7. 

70. Spring 1991 — A nationwide information 

and communication network; access to political 

tools and to poetry; the Gesundheit Institute; 

do-it-yourself eclipse prediction, by William 

Calvin; Cyberthon 1.0. Plus Wavy Gravy, 

Will Baker, Robert Bly, Gore Vidal. $7. 

69. Winter 1990 — Access to Japan, includ- 

ing: the origins of Japanese group-mindedness; 

Michael Phillips on US-Japan relations; Bruce Ster- 

ling on Japanese pop music; the role of whaling in 

Japanese culture; Japanese environmental groups. 

Plus Murray Bookchin and Dave Foreman. $7. 

67. Summer 1990 — Biosphere Il, an airtight 

glass ark for eight people and 1,000 species of 

wildlife; artificial ecology and flocking robots; the 

solar-powered cottage; a book Stewart Brand 

won't write; rats as houseguests. $7. 

66. Spring 1990 — Helping Nature Heal: an 

issue devoted to the nitty-gritty of successfully 

restoring natural environment, from savannas to 

old mine pits to forest creeks. Also: a crime lab 

for animals; being a nonviolent escort in Central 

America. $7. 

65. Winter 1989 — The Global Teenager, 

a first-hand report from around the world; the 

rock’n’roll revolution in the Baltics; how to teach 

English in Japan; spontaneous healing and miracle 

cures; a free worldwide computer network. $7. 

63. Summer 1989 — Is the body obsolete?: 

downloading humans into computers; how cul- 

ture shapes bodies; opinions by Susan Griffin, 

William Burroughs, and others; environmental 

idealism in Costa Rica; and a section on feminist 

journals, women and martial arts. $7. 

62. Spring 1989 — Revival of the goddess; 

the flourishing of a cooperative movement in 

Mondragon, Spain; environmental idealism in 

Costa Rica; and a section on feminist journals, 

women and martial arts. $7. 

54. Spring 1987 — “Hear That Long Snake 

Moan,” by Michael Ventura — the first of two 

parts on the Voodoo origins of rock ’n’ roll cul- 

ture; Gordon Melton on why cults flourish; 

articles on marketing and advertising; the 

future of nanotechnology. $7. 

47. July 1985 — Digital retouching invades the 

world of photography; J. Baldwin and his highly 

evolved tool box; the role of small business in 

regional recovery, by Robert Rodale; the pro 

side of clubbing seals. $7. 

45. March 1985 — Viewing environmentalists 

as part of the problem; the art of recreating 

meadows; Wendell Berry on Edward Abbey; 

Anne Herbert on the effectiveness of feeling 

good; Peter Calthorpe on growing hospitable 

cities. $7. 

44. Winter 1985 — CoEvolution Quarterly 

becomes Whole Earth Review. This “Computers 

as Poison” issue includes a built-in computer 

software review section. Also: the miseries 

of personal computing; visionary fiction by 

E. M. Forster; Peter Calthorpe on elec- 

tronic sweatshops. $7. 

43. Fall 1984 — A look at the night sky 

through civilization’s glow; a personal attempt 

to put Gaian principles into practice; a way to 

raise indigenous theatre; an uncommon bench 

by Christopher Alexander. $7. 

39. Fall 1983 — Politics and Religion. Identi- 

fying sacred places, by Gary Snyder; Christians 

involved in radical politics; Mother Teresa and 

the Nirmal Hriday Home in Calcutta; an acid- 

rain prevention system. $7. 

38. Summer 1983 — Simple taxes and com- 

mon-sense government; citizen lobbying; James 

Lovelock on the Gaia Hypothesis; women’s work, 

women singing, and reflections of a farming 

woman; Lynda Barry on breaking up with 

men; the art of altering billboards. $7. 

36. Winter 1982 — “When Things Go 

Wrong,” a guest-edited section featuring J. 

Baldwin on designing with failure; Wendell Berry 

on the use of forms in poetry and marriage; 

letters from Gregory Bateson; Stewart Brand 

interviewing Paul Hawken. $7. 

34. Summer 1982 — Donella Meadows on 

long-term global modeling; a doctrine of unarmed 

military service; Admiral Hyman G. Rickover’s 

management philosophy; how to work in local 

politics (and why); Michael Phillips on the persis- 

tence of Viking culture in America; Paul Hawken 

on the economy. $7. 

32. Winter 1981 — Guest-edited by Peter 

Berg and Stephanie Mills. Bioregions Special: 

ecopolitical decentralism in the US, Europe, and 

Africa; a report on the forced relocation of thou- 

sands of Hopi and Navajo Indians; a chapter from 

Murray Bookchin’s Ecology of Freedom; regional 

bibliographies. $7. 

24. Winter 1979 — How corporate patenting 

of seeds will cause hundreds of plant species to 

be lost forever; good solar building designs used 

throughout history; Gregory Bateson on ending 

the arms race. $7. 

23. Fall 1979 — Special issue on oceans: John 

Todd on ocean arks; Phil Conkling models the 

global carbon cycle; articles on boat restoration; 

30 pages of reviews in the Whole Sea Catalog; 

proposal for a |,200-acre solar village. $7. 

PRICES 

Plentiful issues (any not listed below): $7 ppd. 

Endangered issues (fewer than 30 in our 

archives): #4, 5, 10, 13, 14, 48, 49, 50, 58, 

60, 68. $50. 

Rare issues (fewer than ten in our archives): 

#1, 52, 57. $100. 

Extinct issues (out of print; bound photocopies): 

#3, 6, 7, 8, 9, 28, 51, 53, 55, 64. $30. 

* Bound photocopies of Endangered and Rare 

issues are also available for $30. 

* Issue 27 was The Next Whole Earth Catalog; it 

is not available as a back issue. 

* To order: call 415/332-1716, fax 

415/332-3110, or use the coupon on page 143. 
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